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Now, for the first time 


Steam Controls Itself 
With Its Own Power 


Automatic temperature or pressure control has 
been obtained up to now in only two ways—by 
self-operating devices and by controllers utilizing 
auxiliary power such as compressed air. Readers 
of “INSTRUMENTS” know that the former are 
inexpensive and convenient but weak and _ slug- 
gish, and the latter quick-acting, powerful and 
accurate but sometimes costly . 

Now comes the TAG Steam-Operated Controller 
—combining all ‘‘air-op’’ advantages with ‘‘self- 
op’’ convenience and low cost.... A _ strong 
statement? Yes, but based on performance. 

Write for Catalog 1-950 
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Mercoid 8 45 
Model A 


MERCOID Controls 


revent waste 


ERCOID Automatic controland = Control of electrically heat 

regulation of temperature, pres- oer galls gage 

. OSSINE “les sis, “ 

sureand vacuum is one sure way to pre- pepsty aaeey 

vent waste and reduce production machines 

costs in your plant. Biecivically dvives. pent 
VaACHUM for temperature 


The accurate, dependable operation ssiol 
of Mercoids can effect a considerable 
saving in steam and current consump- 
tion for you. And because they are Thermostat 
automatic they save labor and prevent ills 
product losses (often very costly) due un fr 
to poorly controlled processes. 


by pre 


You have probably wondered why a 
modern electrically operated tempera- 
ture and pressure control could not be 
designed for your particular problem. 
One at a moderate price and one that 
would not constantly need servicing. You 
will find Mercoid in every respect, to 
be the control you have wanted. Mer- 
coid’s success is well established and 
the following general list shows an 
almost unlimited range of application. 
To start and stop: Motors, Fans, Blowers, Pump 

Compressors. 
Unit Heater Control. 

Mail coupon for free booklet containing blue prints of over thirty 

different Mercoid applications with hook-ups shown in detail. 


~— + 


SEND FOR BOOKLET 


AMERICAN RADIATOR (COMPANY 


40 WEST 40th ST. Accessories Div. M-2410 NEW YORK 





Please send me free booklet containing blue prints of over 30 different Mercoid appli 
cations with hook-ups shown in details 
Na me 
Address 
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ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 
CAMBRIDGE, MASS. 
SPECIALISTS IN HIGH SENSITIVITY METERS 


SINGLE : 
PIVOT 


BI-PIVOT 


RAWSON 
METERS 


woes 


Are Giving 
General 
Satisfaction 
in the 
Leading 
Laboratories 
of America 
and Abroad 


MULTIMETER 
D. C. MULTIMETER, 13 


ranges, Reading currents from 
1 microamp. to 1 amp. and Volt- 
ages from 50 micro volts to 1000 
volts. Suitable for use with 
RAWSON THERMO COU- 
PLES IN-VACUO on RADIO 
FREQUENCIES. 


A.C or D.C. THERMAL 
MULTIMETER, 13 Ranges, 
Reading from 2 milliamps to 1 
amp and 60 millivolts to 1000 
volts with resistance of 100 
ohms per volt. Suitable for use 
on D.C. or AUDIO FRE- 
QUENCIES. 

ULTRA SENSITIVE SEMI- 
SUSPENDED METERS for 
currents from .005 microamp and 


2 microvolts. 


ANY single or multirange in- 
cluded in above can be sup- 
plied. 





ELECTROSTATIC VOLTMETER 
ELECTROSTATIC VOLT- 


METERS, single or multiple 
range from 0-120 volts to 2500 
volts for use on A.C. of Com 
mercial or Audio Frequency. 
Practically NO LOAD on cir 
cuit. IDEAL for use on output 
voltages on Radio Sets and test 
ing capacity and insulation of 
small condensers. Also OPEN 
CIRCUIT VOLTAGES ON B 
ELIMINATORS. 
WATTMETERS single and 
multirange for use on D.C. or 
A.C. having POWER FAC. 
TORS between Unity and .01 
LUSH CABLE TESTERS for 
general testing and high resist 
ance faults. 

McCOLLUM EARTH CUR- 
RENT METERS for measure- 
ment of Electrolysis in buried 
structures. 


Write for Bulletins 


Factory & Engineering Dept. 
90-92 Windsor Street 
Cambridge, Mass. 


Branch: 
91 Seventh Avenue 
New York City 
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SIMPLE 
RELIABLE 
ACCURATE 


The New K& 8 Pocket Radiation 
Pyrometer is considerably lower in price com- 
pared with all pyrometers offered to date for tempera- 
tures from 1100 to 4000°F. 





Weight only 6 oz. 


No delicate electrical indicator required. High reading 
accuracy as the scale appears enlarged eight times. 


Over 2000 already in use 


Representatives now being appointed in all large cities. 


For further information write 


INSTRUMENT DIVISION 


°< COLONIAL SUPPLY. COMPANY > ae 


“oncaeid "| ‘ f A 


217 WATER STREET, PITTSBURGH, PA. 
Phone COurt 1042 
































OUR SPECIAL SERVICE 


Our newly organized Instrument Division offers its services to all users of in- 
struments, who are in the market for instruments not now available in this country 
In such cases we shall be glad to import such instruments and equipment. A 
nominal service charge over and above the cost will be made 





INSTRUMENTS 














Reconditioned 


WATTHOUR 
METERS 


AT 


Special 
Introductory 


Prices 


All Makes and Sizes—Single and Polyphase. 
Thoroughly Tested—Carefully Tested—Ac- 
curately Calibrated and Absolutely Reliable. 


Guaranteed Against Failure 
for One Year 


For Example: 5 Amp., 110 Volt, 2 Wire Meter at 
$3.50. Other Sizes at Proportional Prices. 


Write for Complete List. 


. + 
Buys Engineering Co. 
METER DIVISION 
1007 Diamond Bank Bldg. Pittsburgh, Pa. 
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11 ROCKWELL 
Hardness Testers 


are used on 


WHIRLWIND MOTORS 


At the Wright Aeronautical Corp., Paterson, N. J. 
The first was installed April, 1926, the eleventh Sept., 1928. 
Over 3,000 Rockwells are now in use. 


Specifications in Rockwell Hardness are 
understood everywhere. 
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To Our Readers 


HE editor would call the attention of the readers to the fact that 

it is not possible for the advertisers to list all the instruments or 
measuring devices manufactured by them in their advertisement. They 
usually use their advertising space to call attention to some new de 
velopments they have made, special features of their products, the 
opinions of users of their instruments, etc. The Buyers’ Guide lists 
the various instruments for measurement, inspection and control manu 
factured by the companies advertising in INSTRUMENTS and is the 
only instrument index available at present 

The reader can refer to this index when he desires information as 
to sources of supply of instruments. The companies listed there will 
be more than glad to furnish information on their instruments 

INSTRUMENTS has a very complete index covering some 2,000 
instrument items, therefore, if the information you desire is not shown 
in the Buyers Guide send your inquiry to the Information Section 
This section will supply the information to you promptly without 
charge. All questions, which cannot be answered immediately are 
numbered and listed in the Information Section. To-date over 300 
inquiries have been answered. 

The Buyer’s Guide in the January issue promises to be especially 
complete and all those who have any use for such information would 
do well to send us their subscription now. The same holds true for 
renewals. If your subscription to INSTRUMENTS expires with the 
December issue of this year—send us your renewal immediately 


The Measurement of Temperature 
HAT industrial progress and improvement of product are only 
possible by the use of instruments, will be permitted by everyone 


largely due to improved 
facilities for accurate measurement. Although the truth of this state 
ment is admitted, it must also be admitted that many old established 


companies are running the risk of being outstripped in production effici 


in industry. The advances of recent years are | 


ency by competitors, who install the latest instruments for measurement 
and control, to assist their workmen 
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The measurement of temperature is an outstanding example of 
uccessful application of measurement. Only by the systematic u 
suitable instruments can good results be duplicated and failur 
avoided with certainty and regularity. 

The choice of instruments for measuring temperature depends 
great number of factors. These are temperature range over wl 
the measurements are to be made, the required accuracy, the neces 
sensitivity, whether the instrument is to be used for indicating, ré 
ing or control or all three, initial cost, maintenance costs, conditior 
be satisfied when installing, etc. It is generally advisable to con 
some one with training and experience in the use of temperat 
measuring instruments. Instruments engineers are becoming more 1 
erous and they have contributed much to the extensive use of tem] 


ture measuring instruments in modern industry 


Instruments—Use More of Them 
T was not so many years ago that instruments were regarded a 
luxury in the factory. A few thermometers, or possibly press 
gauges were all the instruments available. When other instruments w 


purchased they were often hidden away in other requisitions or on 


4 
pair orders. In some cases when orders for a limited amount could 


1 
} 


placed without official sanction, a series of orders would have to b 
sued before the instruments were paid for 

In some measure the instrument companies were to blame, as som¢ 
the instruments were not sturdy enough to function under operat 
conditions and soon got out of order. Some salesmen pictured inst: 
ments as a cure-all and when the operating man found that promised 
sults did not materialize, he lost faith. Even at present it is not unc 
mon to see instruments not operating and covered with dust, in sor 
cases dismantled and placed in the stockroom or thrown in the scr 
heap 

The man in the plant was to blame as he expected the instrument 
do his thinking for him. In many cases incompetent workmen were us 
to install the equipment without regard for the instructions for insta 
tion sent with the equipment. These and other factors were responsi! 


for early failures. The manufacturer's instructions for installation 


lit 
t 


operation should be followed implicitly; the men should study the lit 
ature and make use of the service departments, which are always rea 
to straighten out difhculties 

The instrument industry is now so far advanced that excellent inst1 
ments are manufactured for every purpose. Today’s instruments a1 
rugged and built to require minimum care; they do require some att 
tion. The instructions issued with the instrument specify the items wh 


must be maintained by periodic inspection 
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No instrument will last indefinitely and it is surprising that so many 


ire operating satisfactorily in spite of the lack of attention. Even an 
wdinary pressure gauge should be checked from time to time 
Supervision is not difficult, but, like everything worth doing, it is 
vorth doing well. It is a simple matter to list the instruments in the 
plant and fix an inspection routine, assigning the task to one man. Oc 
asional cleaning will often prevent serious failure. If the plant is too 
small to employ a man capable of looking after the instruments, it would 
be advisable to either pay the manufacturer a service charge to look 
after the instruments periodically or employ an instrument service com 


pany or testing laboratory to do this work 


What is Advertising? 


O an advertising manager, it is a profession, a great force in th 

2 perma of the human race. Advertising is that channel through 
which those who need to purchase something can get in touch with thos 
who have that particular thing to sell—be it brains, service or goods 

From discussions with many different people on advertising, the editor 
has come to the conclusion that the man who “doesn’t believe in advertis 
ing” is almost invariably the most blatant of advertisers but usually 
blissfully ignorant of the fact 

Imagine how pride would swell up in the breast of some on seeing 
something like the following announcement in the “Podunk Tatler.” 

“Mr. George Babbitt the well known manufacturer of thermometers, 
was observed handing around tea and cake to the ladies at the weekly 
gathering of the Tuesday Afternoon Club.” 

Try and get them to repeat something similar at so much per line the 
following week, and they would become too dangerous to approach again 


for sometime 


As was stated on page 387 of the September issue of Instruments, a 
series of articles will be written, by Mr. H. L. Hazeltine, Engineer of 
Insulation, Sterling Varnish Company, on the practical testing of var- 
nishes, compounds, paints, enamels, etc. This series will start in the No- 
vember issue. 

So as not to miss a single issue of this series, send in your subscription 
on the blank provided for this in the back of this book 


To the Instrument Companies 
N order to keep the readers of INSTRUMENTS in touch with the 
latest developments in industrial and scientific instruments, the editor 


again urges all manufacturers of such instruments to keep him informed 
of all new instruments or important improvements made by them as soon 
as they appear, by letting him have descriptions of about 1000 words 
including construction, performance, and applications 
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Instrument Pioneers 


Morris M. Titterington 
(1891-1928) 








ORRIS M. TITTERINGTON was born at Paris, Texas, on 
July 20, 1891. His parents were George A. and Lena 
Titterington. 
Titterington received his early training in the Dallas High School 
Later he attended the University of Dallas, and graduated from the 
Bliss Electrical School, Washington, D. C. in 1912 


All his interests were centered in aeronautics and in 1912 he built 


his own airplane. The next year he went to work for the Curtiss 
} 
i 


Aeroplane Company and at that time learned to fly in the Curtiss 
School at Hammondsport, New York 

Impressed with the importance of instruments as an aid to the 
aviator, he devised some instruments for his own airplane. On leaving 
the Curtiss Company in 1914 he went to the Sperry Gyroscope Com 
pany where he worked in conjunction with Lawrence Sperry on the 
automatic airplane stabilizer and other instruments 

In 1915, Titterington was sent to England and represented the 
Sperry Gyroscope Company in England and France during 1915 and 
1916, returning to the United States in 1917, as Chief Engineer of 
their aircraft instrument department. Considerable work on the de 
velopment and improvement of aircraft instruments was done under 
his direction. 

Titterington appreciated the necessity for the organization of a 
separate company to carry on this work and in 1919 assisted in bring 
ing about the organization of the Pioneer Instrument Company. In 
1920 he joined the company as Vice-President and Chief Engineer, 
which positions he filled so brilliantly until his death. 

He lost his life in an airplane accident on the afternoon of July 11, 
1928. He had started on a flying vacation trip, which was planned 
to include visits to many cities between New York and Los Angeles 
Within two hours after leaving Curtiss Field, New York, he en- 
countered a thunder storm in eastern Pennsylvania, and apparently 
his plane was struck by lightning. 
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and perhaps the most important instrum 
earth inductor compass, was invented 
nt enabled Lindbergh and “The Spirit 


‘oast at a point only three miles f1 


instruments invented and developed 


listance recorder and the Pi 
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The “Turbine” Steam Meter 
By John M. Hodgson, M. Inst. Mech. E. 


ORIGIN OF METER 


OME thirteen years ago, at the beginning of the war, th 
carried out a large number of tests on model propellers with the 


Lit 
t 
] 


lane of rotation inclined at various angles to the « 


I 
1; 
}1 


rection Of motion, 
order to ascertain whether flight on the helicopter principle was prac 
ticable.* His conclusion, which still holds good, was that horizontal 
flight was possible, but that vertical flight was impracticable with a 
screw-supported machine using engines of er horse 
power. The model propellers tested were rotated by air turbine, 
the driving torque of which was determined by calibration in 
pressure at the jet driving the turbine. It 
e turbine steam meter has grown 
It was found during the above 
experiments that over a very large 
range Of speeds the revolutions of 
the turbine were exactly propor 
tional to the volume of air passed 


through the impact nozzles, and 








hat it was only at low speeds, 
vhen the energy delivered to the 


turbine per second was small, that 





the constancy of the ratio of air 
volume to revolutions fell off. That 
this should be the case can also be 
shown by theory 





Being at the time interested in 
the bulk measurement of air, gas, 
ind steam, the writer realized that 
he jet-driven turbine gave the 
simplest means of obtaining a 
ounter record of the flows of all 
these fluids. He saw that in a tur 
bine meter only one freely rotat 
ing shaft (apart from the counter 
train) had to be designed so that 
its frictional resistance to rotation would remain negligil 
of running 

It has been his good fortune since the 1915 


*See “Some Tests of Model Propellers,’’ Proce 
s, 1917, pp. 261-304 





ve referred to 


DESCRIPTION OF METER 


The turbine meter, which is already well-known in E: 
illustrated in Fig an 
The 


y 


wo symmetrically 
; 
circuit, the main body of the 


1 
hy 


t 


YOINS 


ich can be varied accordi! 
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desired meter 
pt low weal 
= 


y means of a damping fan 


(and hence the 





in water contained 


provided 
situated 
main. The 


due to the 


ith rd 


effect oO! the t 

he rotation of 
1g turbine 
l 


in the st 
percent change 
of the steam 
Vy percent chang 


of the correcti' 


Live 


hah 


ering changes 
of the steam 

will thus be see 
he pressure 
large range, it is 
to fit the meter 


+; 
matic 


pressure 








1 1 
which cz however 
supplied 


The motion of the turbi: 
ransmitted to the coun 
by me of a magnetic d: 

which entirely eliminates all gland friction or leakage 


tp 
ter 


l Fig. 2 shows 
outside view of the meter 


OVERLOADING THE METER 
The meter is designed to stand considerable overloads. It can be 
jected to, and will measure accurately, temporary overloads of as 
as 100 percent. This overload capacity is of great use 


in those 
where it is essential to measure steam-flows over a large range, as is 
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» when heating up vulcanizing pans with steam. Here it is desirable 
ascertain the rate of steam-flow, both when initially ing the pan 


when maintaining leakages and radiation losses 


d 
The meter can be used for measuring large flows by installing it on a 
he orifice in 


pass across an orifice placed in the main to be metered; t 
meter itself being blocked up. An external view of the meter so in 


talled in a vertical main is shown in Fig. 3 
MEASUREMENT OF PULSATING FLOWS 


The meter is subject to slight error when the flow is violentl: 


Serious error due to pulsation can usually be 
the meter so that there is a “capacity” between 
pulsation. 

It is not necessary to stress the value of 
team consumption of rolling 


for measuring the stea 


! 
1 

winding engines, steam hoists, and other large recip 

ers. Thus large steam losses caused by the wear 
ins of the operating mechanisms of the Corliss 


ing engines are immediately brought to light by 


MAINTENANCE OF THE METER 


In practice, the meter is found 
to maintain its accuracy down to 
one-tenth of its rated maximum 
flow for periods of arduous run 
ning exceeding one year, the worn 
parts being replaced at the cost of 
less than $1 and about an hour’s 


work. 


LOSS OF PRESSURE DUE 
TO THE METER 
The loss of pressure due to the 
meter when measuring steam is 
ibout 2 pounds per square inch 
it full flow, 2 pound per square 
inch at half flow, and so on. 


APPLICATIONS OF THE METER 


The turbine steam meter has the advantage over all other ty pes of steam 
meter (for some of which the writer is responsible) that it is the most 


ro ft 
rs to 


simple meter to read and to install. It therefore enables steam meter 
be used in situations where skilled attention is not available. Further, be 
cause of its low cost (its cost is less than that of any other steam meter), 


hese reasons it, besides 


I ii 


it enables small steam mains to be metered. For t 
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being a competitor to the established types of steam meters in th 
isting fields, opens up entirely new fields for steam metering. T 
ing, laundry, paper, textile, steel, chemical and paper-making ind 
all find this meter of value to them 

Turbine steam meters are in use which work successfully up t 
sures of 300 lbs. per square inch, and up to temperatures of 600 


The turbine steam meter can be used without modification for 1 


THE FLOWS THAT CAN BE METERED 
The normal maximum steam flows that can be measured thr 
2 inch meter are as follows 
Gauge Pressure Rated Capacity i! 
is Ibs. per hour 
1.000 
2.000 
100 4.000 
ca 


Zz) 6,000 


300 if OO 
Maximum flows down to one-tenth of those tabulated can hi 
The meter will register accurately down to one-tenth of these flow 

up to 100 percent above them. The corresponding air flows 
feet per minute at each pressure are about one-third of the figures t 
lated. For larger meters than the 2 inch, the increase in the 

mum flows is approximately proportional to the increase 

the mains 
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The Measurement of Temperature 
Richard Rimbach 


HE author has tried to pick from the vast amount of information 
- he has available in his library the more valuable. He wishes to 
take this opportunity to thank the following companies for their co 

peration by furnishing the requested information: American Radiator 
Company, American Schaeffer & Budenberg Corporation, Automat 
Electric Heater Company, Bristol Company, Colonial Supply Com 
pany, Fisher Scientific Company, Foxboro Company, Henry J. Green, 
Motometer Company, Pyrometer Instrument Company, Sarco Com 
pany, Standard Thermometer Company, Harold E. Trent Company, 
C. J. Tagliabue Manufacturing Company, Taylor Instrument Com 
panies and Wilson-Maeulen Company 

The measurement of temperature is of the utmost importance in all 
industrial processes as the success of certain processes and reactions 
is largely dependent upon the control of temperature within certain 
limits, while in other cases an increase of temperature above a certain 
value means increased heat loss. The value of an exact knowledge or 
control of temperature is therefore being appreciated more and more 
Since most engineers have to do with the measurement and control 
of temperature in industrial operations, this series of articles will be 
onfined to the industrial needs 

Often such articles as this bring out nothing new; they simply help 
to make known more generally facts, that have been known to only 
a few men; but as these facts can be of value only when utilized, and 
| 


the more widely they are known the more generally they are likely 


to be utilized, such discussions have a real value 


The articles which will appear in future issues are not intended as 


1 theoretical consideration of temperature measurement or to enter 
into competition with the good books already available on this sub 
ject. They will show the engineer the usefulness of measurement and 
control of temperature for manifold purposes. In keeping with this 
object the articles will therefore avoid in so far as this is possible, 
theoretical discussions. 

Widely different properties of certain substances which vary with 
temperature have been used or proposed for the measurement of tem 
perature: 

Change of length and volume of various substances 

Variation in the pressure of gas and vapors 

Melting points of different substances in cooling 

Color emitted light 

Change of electrical resistance and thermoelectric behavior 

Heat conductivity, etc. 
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Temperature m ments may be classified into two grouy 
There is. a conflict 
which is probably due to t 
riginally a pyrometer was understood to be an instrum 
peratures above the range of the mercury therm 
present time, however, the ranges overlap (see the classif 
yyrometers are not only used to measure the temper 
thermometer, but also to a much lowe: 
thermometers measure temper 
following classification, thi 
lustrial Group of the An 
Apparatus Makers is used.* 
following company literature gives very complete applicati 
- various temperature measuring, recording and control d 
Bulletin 950C, C. J. Tagliabue Mfg. Co., Page 18 
last Furnace, Coke Oven, By-Product and Steel Plant—Bulleti: 
ol Company, Page 


Part 1, Taylor Instrument Cos., 
Cambridge Instrument Co., Pa 


alog Part 600, Taylor Instrument Cos., 
ndustry Xatalog Part 1700, Taylor Instrumen 
14. 


Rubber Industry——Catalog Part 2, Taylor Instrument 


Part 3, Taylor Instrumen 
oll 
Meat Packing Industry—-Catalog Part 5OOP, Taylor Instrument 
Pages 2 and 3 
Baking Industry——Catalog Part 900B, Taylor Instrument Cos., P 
Sugar Industry—Catalog Part 200, Taylor Instrument Cos., Pa 


*1—Thermometer. 


2—Pyrometer. 


( r } ) 


3—Resistance Thermometer. 


4—Radiation Pyrometer. 4 


j | 
5—Optical Pyrometer. 


6—Thermocouple. 4 


-Thermoelectric Pyrometer. 
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Classification of Industrial Temperature 
Measuring Instruments 


NTACT 
\NSION THERMOMETRY 


Expansion of Gases 
Pressure: Nitrogen, 


Expansion of Liquids 

Liquid in Glass Mercury, 
Alc h I, 
Pentane, 
Methyl Alcohol, 
Zylene, 
Mercury, 
Methyl Chloride, 
Iso-Butane, 
Normal Butane, 
Ethyl Chloride, 
Heavy Hydro 

A on Oj. 

Ether 
Acetone, 
Ethyl Alcohol, 
Butyl Alcohol 
Aniline, 

Vapor Pressure: Sulphur Dioxide, 
Ether, 
Alcohol, 

Expansion of Solids 

Bimetallic: Rubber and 

Copper Discs, 

Bimetallic Bar, 
Silica and Monel, 


ELECTRICAL RESISTANCE THERMOMETRY 


1. Base Metal 


5 2D ee pee 
YNrnuwe wast 
~oomooc 


wir 


2. Rare Metal 


Platinum, 
THERMOELECTRIC PYROMETRY 
1. Base Metal 


Copper Constantan, 
Iron Constantan, 
Nickel-Chrome 
Constantan, 
Nickel Nickel-Chrome, 
2. Rare Metal 
Platinum 
Platinum-Rhodium, 
Platinum 
Platinum-Iridium, 
DISTANCE 
RADIATION PYROMETRY, Over 1000°F (500°C) 
OPTICAL PYROMETRY, Over 1100°F (600°C) 


*Seldom used. 
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Confectionery Industry—Catalog Part 900C, Taylor Instrument 
Page 2 

Refrigeration and Cold Storage Plants—Catalog Part 300, Ta 
strument Cos., Page 8 

Mest instruments can be supplied for indicating, recording a1 
trol, or any combination of these three. Usually, recording inst: 
should be used for all important locations as they give a pert 
record of conditions which can be filed for future reference anc 
whenever desired. If the recorders are properly installed and maint 
they are more reliable than periodic readings placed on a log sheet 
indicating instruments as: not only do they eliminate the humatr 
with its possibility of error, but give a record of the condition 
times so that in case of accident or poor operation, records are ay 


for a thorough analysis 


N August 15th, The Brown Instrument Company, Philad 
started Operations On extensive improvements to Its heatins 


1 


including enlargement of the building housing the _ boiler 
increase of boiler Capacity 

Plans for building alterations include a new floor level a 
supporting of the roof on steel instead of wood. Space will | 


vided for a complete steam plant of sufficient capacity to heat a | 


ing having floor space equal to three times that of the present bu 


now occupied by this company 

One H. B. Smith No. 60, 17-section boiler is now 
The capacity of this boiler exceeds that of the three boilers pri 
used. Two of the old boilers have been removed and the third 


he same point as that of 


ing reset to bring the water level at t 
boiler 

The installation hitherto employed was oil-fired and this syste: 
be continued with the new equipment. The management has 
oil burning more economical than coal for the conditions of thei 
ness and a 6,000 gallon oil tank is accordingly being installed be: 
the boiler room floor. The tank measures 7’ in diameter by 
length 

This same tank will be equippéd with a Brown Recording | 
Level Gauge which will show at all times the amount of fuel 
tank and the rate of consumption 

Other Brown Instruments will be installed including a resist 
thermometer. By means of the latter instrument the operatin 
gineer will, by simply turning a switch, be able to tell the exact 
perature prevailing in each department of the entire plant wit 
leaving the boiler room. Among boiler operating accessories w 
provided a double vacuvm pump unit. This unit is practically 
pumps on one base, providing a reserve pump for use in emerge! 
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The Radiation Pyrometer 
y 
Max Hartenheim 

N spite of the fact that the exact knowledge of temperatures is of the 
| itmost importance, either to gain an idea as the efficient use of the 

at contained in fuels, i.e., in power plants or where heating furnaces 
wre used, or for the maintenance of a satisfactory uniform product, 1.¢ 

ylass plants or in heat treating shops, this branch of practical py 

metry has long received little consideration and is even at present 

neglected in many plants 
sually it is considered sufficient to have an indicating or recording 

meter at the place thought to be most important in the process of 

nufacture. Seldom, though, is an intelligent ensemble of instruments 
found, the combined readings of which present a cleat picture as to the 
efficient utilization of the fuel or the proper control of heat, which 1s 
required for a high grade product. This condition cannot be wholly at 
tributed to indifference on the part of the Operating man but to a cer 
tain degree to the fact that satisfactory, rugged instruments were not 
wailable 

The thermo-couple pyrometer has never been entirely satisfactory for 
higher temperatures. After a short period the thermocouples are de 
stroyed or undergo a change, the indications are incorrect, the operator 
makes no effort to remedy this condition, but estimates the temperatures 
by eye 


As long as the technique of pyrometry depended, as in the case of 


thermocouples, upon part of the instrument being subjected to the high 


temperature, installations of this kind unless properly taken care of 
were unsatisfactory. It was therefore a decided advance that instruments 
were developed which avoided the necessity for subjecting the instru 
ment to the temperature measured 

The radiation pyrometer is such an instrument. It utilizes the total 
radiation emitted by a glowing body. These instruments are especially 
valuable as they increase the range in which temperatures may be indi 
ated and recorded. While the limit for the contact pyrometer is at about 
1600°C. (3000°F.) the radiation pyrometer can, theoretically be used 
ip to almost any temperature. Not being exposed directly to the heat, 
it has a longer life and greater reliability 

The radiation utilizes the total radiation from which the tempera 
ture of the hot body may be derived. Every glowing body emits radi 
ant energy consisting, in addition to the visible light rays, of rays be 
yond the red spectrum, the ultra red or heat rays. The relation be 
tween temperature and radiant energy has been the subject of pro 
found research—it was found that for the same temperature almost 
every body emitted a different amount of energy, dependent upon 
the surface of the body and on its chemical composition 

The first important step was made by Kirchhoff, who investigated 
the conditions of absorption and transmission of radiation through 
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bodies. He found that if all the radiations falling on a bod: 


absorbed by it and none reflected, then the temperature 
indeed have a definite relation to the energy radiated by it 
body, which absorbs all and does not reflect or transmit 
of the radiation is called a black body. In most practical case: 


ately, a black body is easily realized: the inside of a furnace as 


1 
bodies placed therein form such black bodies, as soon as th 


have assumed the same temperature as the furnace 

The second important relation, the Stefan-Boltzmann law, fi 
relation between temperature and radiant energy. This law stat 
the total energy radiated. by a black body is proportional to th 
power of the absolute temperature. It must, of course, be tak 
account, that the energy of the body at absolute temperatur 
radiated into space, that is, the surrounding space of the bod 
temperature To. The law can then be expressed by the equation | 
(T*— To*) in which C represents a constant dependent upon the 
units used. As To is generally small compared with T, and as it 

fourth power it may neglected, we therefore have E = ¢ 
the energy is directly proportional to the fourth power of the 
temperature. 

In the more recent radiation pyrometers, the radiation fron 
body is concentrated by a lens system onto a small therm: 
which is connected to an indicating or recording galvanomet 
wires of the thermo-couple are made very fine, so that the 
inertia of the system is exceedingly small and variations in temy 
are consequently indicated by the galvanometer almost without 
lag. This constitutes a decided advantage over thermocouples 
ally the protection tube required for the couple has consid 
thermal inertia. 

The total radiation emitted by the body is collected by the ob 
lens and focussed on a small thermo-couple. The electromotiv: 
generated in the thermocouple therefore bears a direct relation 1 
radiation. As stated above the radiation is proportional to the 
power of the temperature consequently the electromotive forc: 
with it the current in the galvanometer and deflection of the p 
all are in direct proportion to the fourth power of the temperatur 
be measured. The temperature scale will therefore not have unif 
divisions as is the case with thermocouple pyrometers but have st 
increasing scale divisions. 

The telescope is sighted on the glowing body or spot, i.e. an « 
ing in the furnace wall. Practically, the distance from the gli 
body is immaterial, provided the small receiving element is comp! 
covered. The area visible through the objective increases with 
square of the distance, while the radiation decreases with the s 
of the distance, the total radiation focussed on the thermo~ 
therefore remains the same. 
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New Instruments 


Recently Developed by Instrument Manufacturers 


| 
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The Standco Model “DM” 
Megohmer 


(Herman H. Sticht & Company) 


HE Model “DM” Megohmer is based upon the Voltmeter Method 
Ta insulation resistance measurements, but the chief objections to 
that method have been eliminated by including a self-contained genet 
gohms. It embodies 
i number of features not found in the former Model D Megohmer. The 


itor and calibrating the scale to read directly in me 


measuring instrument proper and the generator are now mounted in a 
strong, pressed metal case with 

1 black rubber finish, that is 

very serviceable. 

The Moving Coil. The move- 
ment is of high resistance 
D’Arsonval, or moving coil 
type, and is dead _ beat. The 
double scale permits of using 
the instrument not only as a 
direct-reading megohmeter but 
iso as a voltmeter. The knife 
blade pointer combined with 
the mirror scale assures a high 
degree of accuracy. 

The whole measuring system 
is built into a metal housing 
which is mounted over the gen 
erator as shown in Fig. 2. This 
housing is mounted with shock 
ibsorbing springs as shown in 
the illustration. This is a new 
feature not heretofore found 
in measuring instruments of 
this type. 

A test key is provided for checking the generator voltage. This is an 
ther exclusive feature of the Standco Megohmers, manufactured by the 
world renowned firm of Siemens and Halske 

The Generator. The generator, which is hand operated through suit 
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9 


able yeatl reduction, produces 220 to 440 volts direct current 
tures of the generator are clearly shown in Fig. 2. The base, 
the generator 1s mounted, IS a dle casting with the necessary 
for the magnet, bearings, etc. This not only assures a better 
with consequent better service but permits of sales prices cor 
lower than ever before for instruments of corresponding. rat 
quality 

The generator is equipped with carbon brushes instead 
brushes, as formerly used 1n instruments of this type 

Crank and Cover. The generator crank is of the folding t 
when not in use fits into a recess in the cover of the instrum: 


hinding posts are mounted so that they are protected when th 


closed 
Full instructions ar 
in the cover of the i1 
so that they are always 
when the instrument 
General. The Model 
Megohmer is small a 
pact. Its dimensions ar 
8 inches and it wet! 
pounds 
The whole instru 
been so designed that it 
of gravity is practically; 
geometrical center. T] 
ment does not 
generally the case 
struments of this 
Maintenance 
“DM” Megohmer has | 
Fig. 2 signed so as to keep th 
tenance cost down as low as possible. By removing the screv 
crank handle and the four screws in the case, the housing may 
off and the whole generator exposed. This permits of oiling th 
ator, from time to time with a high grade oil, or cleaning the 
tator when necessary. The brush holder is readily removable 
may be done without disturbing the measuring element that is 1 
in a separate sealed housing 
The Model “DM” Megohmer is available in two ranges, 5 


megohms, with 220 and 440 volt generators 
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The “Cajo”’ Gas Leak Indicator 


(Colonial Supply Company) 


HE “Cajo” gas leak indicator is designed to indicate instantaneously 
f presence of small amounts of light as well as heavy gases mixed 
vith air. Its operation is based on diffusion. The instrument therefore is 
tt intended for the indication of slow changes, but to detect local air 
hanges or differences in concentration. 
The chief function of the instrument is to test the tightness of pipe 
tallations, cocks, etc., in a more reliable manner than is possible by the 


listdal 


hitherto dangerous method of searching for leaks with a light, or the 
laborious and troublesome coating of the pipes with a soap solution. The 
yas leak indicator is further intended to replace the time wasting Pal 


ladium-chloride method used for searching networks of mains 














The mall part ot the "Caio" leak indicator consists of a porous clay 


cylinder connected with a diaphragm by means of a small tube. Through 
the walls of the completely closed cylinder, filled with as well as sur 
rounded by air, a constant interchange of gas from inside to outside, and 
vice versa, takes place at a uniform rate. If the surrounding gas is lighter 
than air, the transfusion from outside to inside is faster than the trans 
fusion from inside to outside, and results in a pressure increase in the 
cylinder. If, on the contrary, the surrounding gas is heavier than air, the 
transfusion from inside to outside will take place more rapidly than the 
reverse Operation, and a decrease in pressure will then be observed. The 
pressure differences which take place in the cylinder under the conditions 
mentioned, act on the diaphragm, the raising or lowering of which opens 
1 closes an electric contact 

For example, if the cylinder comes into contact with light gases, the 
resultant increase in pressure lifts the diaphragm, closing the contact, 


1 


lighting a small light. If, on the other hand, the cylinder comes into con 
tact with heavy gases, the circuit is broken and the light extinguished 
The gas leak indicator is adjusted by means of a screw with a knurled 
handle. When testing for light gases, the contact-screw is turned until 
lamp lights, and then turned back just enough to again extinguish 
the light. A slight movement of the diaphragm, due to the increased pres 


sure caused by the transfusion, is then sufficient to again light the light 
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If on the other hand, tests are to be made for heavy gases, th 
screw is adjusted so that the light just lights, so that when a pri 
low atmospheric sets in, the movement of the diaphragm bri 
circuit 

The sensitiveness of the instrument can be varied accordin 
adjustment of the contact screw. The instrument can be set 
that the carbon dioxide of the human breath will instantane: 
tinguish the light 

The current for the lamp is supplied from a flash light battery 
with the lamp is fitted in the handle of the instrument. A second 
screw is provided on the end of the handle to break the cir 
the instrument is not in use. This prevents wasting the battery 
contact between the membrane and the micro adjusting scr 
place in a gas-tight, completely enclosed housing, there is absolut 


danger of explosions due to sparks 


APPLICATIONS 
Testing of Pipe Installations. The leak indicator will very 
indicate leaks which defy detection when sought with a light, 
by coating with a soap solution 
Testing Networks of Mains. The usual method of doing this 1 
holes certain distances apart in the street, and to insert short | 
pipe in them, the leaks are ascertained at the upper end by m 


palladium-chloride paper. The gas leak indicator offers an imn 


vantage over the palladium-chloride method, as the pipes are 
with. The cylinder of the instrument is just held into the hole 
street. Moreover, the indication is instantaneous, whereas in the 
the palladium-chloride paper tests, the leak can only be determin 
a short time. 

Testing Combustion Gases in Gas Furnaces. As this instrument 
with gases heavier than air as well as lighter, the possibilities for 
are very extensive. Leakage of combustion gases from gas furna 
now be proven with greater ease than with any previous meth 
effect of draft disturbances can also be readily ascertained by th 
this indicator. In fact, the “Cajo” gas leak indicator will be f 
considerable assistance in the testing of gas consuming apparat 


ascertaining the path of the waste gases 


SUMMARY 

The “Cajo” gas leak indicator will detect the escape of all gases 
lighter or heavier than air. Its sensitivity permits the detection of 
luminating gas content in air as low as 0.03%—far below the ex 
limit as well as the health endangering point. 

The detection is instantaneous, as soon as the porous cylinder 
into contact with the gases, and the indication is positive. Slow! 
gradually increasing concentrations are not shown by this instrum 
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Reliance Newspaper Tachometer 
(Barbour Stockwell Company) 
HE Reliance Tachometer, Model H, has recently been developed 
f pers for newspaper presses. It indicates the accurate produc 
speed in thousands of papers per hour; 1.e., the running speed 
The purpose of the instrument is to enable the mechanical superin 
lent to know his running speed at all times. Given the maximum 
1 of the press by the builder, the superintendent can determine his 
ficient running speeds for either color, special or ordinary work. He 
can arrange his produc 
schedule to cor 
respond with the de 
mands of the mailing 
The instrument 
head, mounted at the 
most convenient and 
position, en 
ibles every press hand 
to operate the press 


more intelligently 


By means of a spe RELIANCE 
ial adapter, attached » TACHOMETER . 


(on some presses) to : sare aa ; 

the folder shaft, the in 

strument head connect 

ed by a flexible shaft 

ing can be mounted 

inywhere on the press to assure the easiest reading. Where a folder 
shaft connection is not desirable, a split gear attachment can be installed 

) the main drive shaft. 

An instrument head has been mounted in the office of the general 
manager of a large eastern newspaper and operates synchronously witl 
1 second instrument, mounted on the press. The shaft running to the 
manager's office, in this case, is 36 feet; the shaft to the press is 13 feet, 
running off a dual adapter attached to the main drive shaft. A difference 
in lengths of flexible shafting from the same adapter does not effect the 
synchronism of the two instruments whether the adapter is attached to 
the folder shaft or to the main shaft drive. 

This dual outfit enables the general manager to know, without leaving 
his desk or even telephoning down to the press room, when the press 
starts, when it stops and how fast it is running at any moment. Should 
the press break down or stop for any reason during the regular time for 
running, the manager knows it immediately since the indicator will 
register zero, 


For high speed presses, the dial is graduated from 4 to 48 thousands 
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per hour; for low speeds, 3 to 36 thousand per hour. Instrument 
dicating higher speeds are also available. 

The outfit, finished in nickel plate, is guaranteed for 3000 h 
stant use. Research is under way to adapt this instrument to ot] 


where there is a need for such a productometer. 


New Frequency Meter 
(General Electric Company) 

N response to the requirements for a more accurate frequen 
] for central station work, a new line, of resonant-circuit typ: 
ments in which full scale range may be as small as a single 
been developed. The new meters are of horizontal edgewis 
long found to be most satisfactory for this class of device, 
known as Type H’8 frequency meters 

The line includes five scale calibrations, the most sensitive | 
full scale range between 59.5 and 60.5 cycles. Other calibrat 
for 2, 5, and 10 cycles, arranged for service on 25, 50 and 
systems. All are intended for 110-volt operation 

In the design of these meters accuracy has been held of 
portance. There are not appreciable voltage, wave form o1 
ture errors, even when operated under extreme conditions. Th 
ant circuit principle gives a defecting torque which is proport 
the difference in the squares of the currents in two resonant 


and thus makes possible large deflections for very small cha: 


frequency. A further point of accuracy is obtained by the 
q ) I 


edgewise arrangement, in that parrallax between needle a: 


] 


eliminated, permitting extremely close readings regardless of 


from which the meter is observed 








FREQUENCY METER 


CYCTES 
60 





GENERAL ELECTRIC 
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The Beck Pathological Microscope 


(R. & J. Beck, Ltd.) 


YHIS microscope has several new and important features. The stage 
2 is of the built-in mechanical model where the entire top plate is 
moved both in the horizontal and vertical directions and can be cleared 
f all obstructions so that a culture plate or petri dish can be placed 

it and moved by means of the mechanical stage 
The substage is on an entirely new design, and the apparatus used in 
t is interchanged by means of dovetailed slides. Now that dark ground 
Illumination is practically a necessity in many branches of microscopy, 


it is frequently necessary to change 


rapidly from one form of illumina 


tion to another. The method adopted 
in the “Pathological” microscope en- 
ables this change to be made rapidly 
and with the minimum disturbance 
f the adjustments of the instrument 
precision with which the sub 
stage apparatus takes its position is 
much greater, and a properly fitted 
dovetailed slide with an _ efficient 
clamping screw is a most accurate 
method of positioning a fitting. 

The following gives a brief speci 
fication of the instrument: 

The Base and Pillar are of one 
heavy casting having a spread of 5'4 
in. by 74% in. The pillar has a joint 
for inclination of the limb, which 
has stops for the vertical and hori 
zontal positions. 

The Stage is of the built-in me Fig. | 
chanical model, where the whole top plate travels. It has a movement 
of 1 in. in the vertical direction and 1!/4y in. in the horizontal. It is op 
erated by two milled drums at the side of the instrument which do not 
project above the level of the top of the stage, so that very large flat 
objects can be placed upon the stage without obstruction. A. sliding 
ledge can he fitted to the stage if desired. For holding the 3 in by 1 in 
slip, stage clips are provided, also a top stage can be supplied, which po 
sitions slides upon the stage where it is required to do so 1n conjunction 
with the verniers which can be fitted to the mechanical stage. The whok 
mechanical stage is of a particularly robust construction, and the me 
chanical motions give smooth and easy movements free from backlash 
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-rate the mechanical stage and the 
placed upon the left hand side, so that they do not form an « 
he instrument is used tor drawing with a Camera I 

a solid curved pattern, shaped for grasping 

instrument 

in. in diameter, and carries a1 

vhich is divided in millimeters, enabling any tub 

from 140m/m 

m/m to be 


lower end of 





tube has a star 

M.S. thread t 

an erecting ler 

very low power 

glass if desired 

The Coarse 

ment is by m 

spiral rack and 

cut on specially 

machines to ensure an accurate and smooth movement. The mill 
are 1 in. diameter 


The Fine Adjustment is on a patented design and is operated | 


T 
I 
milled drums, one on each side of the limb. The milled head on « 


moves the body at twice the speed on that on the other, so that 
erately fine for low powers, or a superlatively fine adjustment f 
powers can be used 
The Substage employs dovetailed slides, the principle of wh 
seen from the illustration, Fig. 2. Each piece of apparatus 
to a slide with a projection for holding, which is slid into the 
in the substage itself and clamped in position by a screw witl 
head. By this system the changing is easy and certain, as the 
forced up against one side of the dovetail, and must therefore t 
its correct position. The substage is focussed by rack and pinior 
The Mirror is double, plane and concave, and of 2 in. diamet 
The instrument is packed into a polished mahogany cabinet wit 


rying handle. 


Time and money can be saved by reading Instruments’ Advert 
Pages as often as its editorial pages. That is because all adverti 
INSTRUMENTS is vouched for the company whose name is on t 
vertisement 

To help you find any instrument easily and quickly, refer to th 
ers’ Guide contained in the back of this book. Turn to it now 
how wide the variety of instruments it offers. Remember to cons 
Instruments’ Buyers’ Guide when in the market for instruments 





INSTRUMENTS 


New Circular Dividing Machine 


(Gaertner Scientific Corporation) 


j 


liameter by means of this new precision circular dividing 


INES may be accurately ruled around circles up to 25 inches 


Imost 65,000 spacings can be obtained. At maximum 
achine rules lines at a rate of 48 per minute. Lines of 
ind in different combinations can be produced on flat, 
vertical surfaces. The machine is designed for either laboratory or sh p 
nd for automatic operation. Accuracy within plus or minus | second 
f arc is guaranteed 

The table of the machine consists of the machined side of a worm 
wheel 24 inches in diameter and having 360 teeth. This 


table and worm-wheel is mounted on a tapered seat of a 
the center of the machine. The weight of the worm whe 

ind work is relieved by a spring at the lower end of the spindle, and 
the thrust is taken up by a hardened steel ball. To insure uniform 


wccuracy of the machine, It 1s important, that the spri g e adjusted 

















according to the weight of the worm-wheel. Such adjustments are 
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conveniently made by turning < 
accomplished 

Eighteen concentric grooves are cut in the table face of tl 
wheel to assist in centering objects, while 54 holes are tappx 
face to facilitate clamping the objects in place. Near the peri 
the worm wheel, there is an inlaid silver strip that is graduat 
degrees, every second degree being numbered. The strip is suff 
wide to receive any other graduations which may be irregular]; 
and copied by making settings with the microscopes 

The thread of the worm, which drives the combined table a1 
wheel is accurately corrected for periodical and progressive er: 
means of a special apparatus. Small inaccuracies in the worm-w] 
compensated for by automatically shifting the worm back 
along its axis, which is accomplished through a thrust screw 

The rotation of the worm is accomplished by means of 
and spur gears which are driven by a gear sector. Oscillatin; 


i 


is imparted to this gear sector by an adjustable crank lever 


mounted on a shaft, together with an eccentric which operat 
tracing mechanism. This shaft is rotated by worm-gearing w 
driven by a three-step cone pulley, which is driven by a 
round belt that is connected to a 1/8-horsepower motor runni: 
speed of 1200 R.P.M. The main-drive worm:gearing and the « 
for operating the tracing mechanism are protected by a steel 
that is provided with oil reservoirs for lubricating the parts. I 
ing the machine, handle G is lifted to engage worm and wh 

An automatic stop mechanism provides for stopping the 
precisely when any desired number of lines from 1 to 10,000 h 
ruled 

The tfacing mechanism is operated by a lever, which is 


through a rod to the bell crank lever seen at the left-hand end 
machine in the figure. The tracing mechanism permits the ru 
lines up to about 1 inch long. The lever actuates a spur gear tl 
a friction clutch that is adjustable. This adjustment provides fo1 
heavier or lighter lines 

The entire tracing mechanism is mounted on a vertical slid 
may be adjusted about 1 inch. The entire unit can also be set at 
from horizontal to vertical so as to permit the graduating of i1 
flat or vertical surfaces. The tracing mechanism is mounted on 
beam and can be clamped at any point along the beam. The hi 
the beam above the combined table and worm-wheel may be vari 
turning a crank handle to actuate two elevating screws. The max 
distance between the dividing tool and the top of the worm-wl 
54. inches. Two microscopes which are mounted on adjustable br 
as shown, are supplied. The weight of the machine is approxi! 


720 pounds 
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Microid Adaptable Galvanometer 


(John J. Griffen & Sons, Ltd.) 
HIS instrument has been designed to meet most requirements in 
general laboratory practice. It is capable of adaptation to a great 


ty of purposes, for which ordinarily several separate instruments 


vot 
V 


iid be needed. Its construction being simple and effective, its cost is 


remarkably low. 
It is made in two types—The Universal and The Sensitive. Both ar 


itted with a pointer, and may be supplied with or without a mirror. The 
versal Models can be used in both vertical and horizontal positions 


THE MICROID ADAPTABLE 
GALVANOMETER 
UNIVERSAL MODEL 


The Moving System is of the 
taut suspended D’Arsonval type 
and may be supplied either ballis- 

or, if so ordered, critically 
damped. The system may be se 
curely clamped by a half-turn of 
a knurled head at the side of the 
case. The standard resistance is 
about 50 ohms, but systems of 
about 10 or 375 ohms may be sup 
plied, if so ordered, at the same The Universal Model 


prices. position. 


The Scale is about 5 cm. long 
and has 100 equal divisions with 
a centre zero. The pointer is ad 
justable by a knurled head on the 
top of the case and is provided 
with two stops 

The Case, measuring 
4% in., is of aluminum, finished 
in frosted black with nickelled fit 
tings. It consists of a back plate, 
on which the whoie of the work 


2 | 9x3 x 


ing parts are carried, and a cover, 
The Universal Model in horizontal which is secured by four easily re 


position. movable screws. On removing the 
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COVver, every 


( ly accessible 


immediat 
The Universal Model 
and has a sensitivity ampl 
cient for general purpo 
which it is recommended 
account of its great adapta 
The Mirror is carried 
back of the coil opposite a 
in the back plate. It is supp! 
iversal Model showing the one metre scale distan 
Mirror specially ordered otherwis 


THE MICROID ADAPTABLI 
GALVANOMETER 
SENSITIVE MODEL 

This Model is intended for those 
requiring an instrument of spec 
sensitivity. It differs in construc 
tion from the Universal Model 
only in having a single suspension 
with silver lead-in spiral to the 
bottom of the coil in place of a 
taut suspension. It is not intended 
for use in a vertical position. 

Both the Universal and Sensi 
tive Models may be supplied with 
out mirror, and all Models are removed 
supplied of about 50 ohms with 
ballastic system, except ordered to be 10 or 375 ohms or with a crit 
damped (dead-beat) system 

The chief advantage of the Microid Adaptable Galvanometer 
its combination of sensitivity with adaptability. It is a robust instru 
which does not require special care in handling. It is made on 
grade lines, and its low price arises only from the simplicity of 

} 


sign and the methods used in its manufacture. On removing the 


all its parts are accessible. 


Back Issues Not Available 
te ge are received daily for back issues of INSTRUMEN 


and we are sorry that it is not possible for us to comply 


these requests 

In answer to our appeals for the return of copies of this issu 
have to-date received so few copies that there are still over thre 
dred requests we cannot fill. 
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A New Brinell Microscope 


(Paul F. Hermann Co.) 


HE ever increasing use of the Brinell-Hardness test in industry 

has made it necessary to perfect the existing lens and measuring 
icroscope devices, which are essentially adapted to laboratory use; ot 
n to replace them by another instrument, which would afford in 

hands of both employer and operator absolutely trustworthy 
isurements of at least the same degree of accuracy 


This is particularly important for those plants in which the guarantee 
f a definite degree of Brinell-Hardness is requir din the specification 
f parts (such as springs, steel castings, etc.) 

The carrying out of such measurements can, 1f 
nd measuring microscope, only 


he entrusted to those skilled in 





taking these measurements 


The lens and measuring micro 


scope require especially good 
T 


illumination of the work that 
is to be measured which may 
not always be possible, on ac 
count of the position, shape and 
form of the object. There is 
ilso additional the serious dis 
idvantage to be considered 
that, in this method of reading, 


the eye tires rapidly owing to 





the double focussing required 
n the scale and on the object 
Thus the accuracy of the readings is often questionable 
fatigue, especially when a large number of 
carried out in succession 

With the Busch-Schumann Projector, however, th« 
Brinell-Ball-Impression, even when a lipped rim is produced, appears 
at once, magnified ten times and sharply focussed on a ground-glass 
screen as soon as the instrument is set up in the sp > measured 
so that the measurement can be read immediately and without trouble, 
with both eyes and with great accuracy; moreover the result, unlike 
that obtained with lens and measuring microscope appears with even 
edges and without any focussing 

With the light falling always perpendicular to the measured surface, 


the edge of the crater, unlike that produced with lens and microscope, 
is always revealed with equal sharpness of definition, even when the 


rim bulges, as the photograph of the ground-glass plate (Fig. 1) shows 
| I | 
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In consequence of all size of the instrument, the 
ment and testing of materials is now possible in places which 
ficult to access, where formerly readings with lens and measurit 
scope were either difficult or had to be abandoned on account 
poor lighting. This type of measuring instrument altogether 1 
fills thoroughly all expectations and requirements, as has be 
by experience in numerous factories. Its manipulation is extra 
simple, as shown in Fig. 2. It is about 12/7 long. The proje 
its interchangeable lower part is set up on the surface to b 
The illuminator, which is incorporated in the instrument, light 

surface so intensely, tl 
age is projected with 
clearness through the built 
jective on to the grou 
screen arranged above 
which then two diameter 
Brinell-irhpression can ea 
read at once with an accur 
1/320 in. or greater with tl 
| 


ot the cross scales on tne 


glass. The ground-glass wit] 


1 


can also be rotated, so tl 
both diameters can be read qu 
for any desired setting 
Measurement of this 
carried out with 
speed when compared with the former method and is at least 
accuracy. Fig. 1 shows the ground-glass slide in its natural siz 
2%" diameter, i.e. it is suitable for measuring crater-diamete 
in. or 6 mm 
With a special device Brinell-Ball- Impressions may also be 
of recessed surfaces or surfaces which are not plane. Also thi 


part of the tube is interchangeable with an angle-piece carryi 


vertical ground-glass slide. This enables one without further ad 
tion to take satisfactory Brinell-tests also on the inner walls of 
cylinders, with a minimum internal diameter of 834 in. or to 
measurements in which readings on a vertical ground-glass slid 
desired 

In special cases the ground-glass images may be recorded 
graphically by the insertion of a photographic plate (size 32” x 
the necessary ries for this purpose are supplied separately 

The projector, furthermore, can be used for forgery examinati 
paper money and signatures. Also for the examination of pape1 
fabric products (counting of threads). The projector finally is st 
tor the use in watch industry, for medical purposes, etc 
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Meriam Indicating Flow Meter 


HE Meriam Company has n 


ow placed on the market a new ty 


of indicating flow meter suitable for measuring the flow of air, gas. 


turated or superheated steam, oil 


lum or pressure. 


s and other liquids at any temperature, 


Primarily the meters are designed for high line pressures——1000 Ibs 


per square inch or even higher, b 


} 


be used with equally satisfactory r 


Their operation depends upon the 


causes a loss of pressure along the 


accurately-proportioned orifice-disc is placed in the path of the flow 1 


the pipe and two small tubes are 
cemented to the pipe line, one on 
each side of the orifice disc. The 
difference in pressure between 
> two sides is recorded by the 
level of mercury, or other non 
evaporating liquid of constant 
weight. Since there are no gears, 
springs, etc., it is evident that 
the meter gives unusually accur- 
ate results over long periods. The 
orifice-disc, being made of Monel 
metal, will not wear or corrode. 
It is obvious that the scale may 
be calibrated in cubic feet, bar 
rels, pounds, gallons, or other 
quantities per hour if desired. 
The construction of these met- 
ers presented some interesting 
features. In view of the very 
high pressures which must be 
dealt with in many cases, and to 
the inaccuracy which would be 
caused in the readings by even 
the smallest leakage under such 
circumstances, it was decided to 
weld all pipe-lines, valves, etc., 
in the meter connection instead of 
using threaded unions. After con- 


ut with slight modifications they may 
esults on vacuum or on low pressure 

fact that the flow of the liquid or gas 
> pipe. To insure correct readings, an 


1! 














Fig. 1. Indicating Flow Meter. The 
pipes and valves shown are welded to- 
gether by the new atomic hydrogen 
process to assure perfect strength and 
freedom from leakage under heavy 


pressures 


siderable experimenting with various types of welding, the new atomic 


hydrogen welding was used; and this method, it is stated, not only 


makes a perfectly solid and non porous weld but a 


grinding or finishing to give a cle: 





Iso requires no extra 


in finish 
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The atomic welding method combines the advantages of bot} 
and arc welding systems, but the heat—and consequently the 
ease Of Operation—is considerably in excess of either of the otl 
tems 

The welding “torch” consists of a pair of adjustable tungste: 
trodes between which t 
tric arc is maintained, 


tubs and valve com 


with a cylinder of 


hydrogen. The hydroge: 


rected over the electrodes 
the work, thus cOoverll 
molten area of the work 


an envelope of non-oxi 


gas and avoiding the 
“scaling” which takes 
when metals are highly h 
This ‘assures homog 





welds 
ae - a Another important 
Fig. 2. Welding the pipe-work of a 4 Anoune ports 
Meriam indicating flow meter by the tage of the atomic welding 


new atomic hydrogen process 
, . E ‘ cess is the very high heat 


duced. The hydrogen is split up into atoms and the energy thus 
creates a temperature which is stated to be as high as 8000 


Fahrenheit—the highest heat ever produced by artificial means 
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| Instruments Book Shelf 
i] Orders for copies of the books reviewed in this section can be sent to f 
Instruments Book Shelf, care of Instruments Publishing Company, ¥ 
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HoroLOGY—THE SCIENCE OF TIME MEASUREMENT AND THE ( 

STRUCTION OF CLOCKS, WATCHES AND CHRONOMETERS. | 

Haswell. Chapman & Hall, Ltd., 1928. Cloth, 267 pages 
REVIEWED BY M. BERG RIMBACH 


taker findir 


julums. numbers for wheels and pinions. Var forms of escanen 


The 
work of referer for the mor xperier | 
A.S.S.T. HANDBOOK 1929 EpiTION. American Society for Steel T: 


ing, Cleveland, Ohio, 1928. Cloth, 669 pages, $7.50 


REVIEWED BY M. BERG RIMBACH 















Tt ntare ‘ h 
(Continued on Page 462) 
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New Precision Hardness Testing 
Machine—Brinell Type 


(Pittsburgh Instrument and Machine Company) 


M SHE Precision Hardness Testing Machine was designed to produce 


an accurate instrument that could be operated by power and pro 


luce consistent results. The accuracy of the Brinell hardness test is gov 


erned by the accuracy of the applied load, the rate of application of the 


load, and the time the full load is applied 


A system of weights and levers is the most accurate device for apply 


go a fixed load. This method is yased in the construction of balances and 


other accurate weighing and testing machines. The precision hardness 
tc 


testing machine utilizes a system of weights and levers 


load 

The effect of the rate of appli 
cation of the load, in making a 
Brinell hardness test, was thor 
oughly investigated by the Hard 
ness Testing Committee of the 
A.S.S.T. They found: that if the 
load is applied rapidly, the de 
pression will be greater than if 
it is applied slowly and gradually, 
that the results obtained when 
testing soft steel were more ir 
regular than those obtained when 
testing mediim hard and hard 
steels, and that the time required 
to reach a point of equilibrium 
beyond which there is only a 
slight change in the depth of de 
pression is longer for soft steel 
than for hard steel. They also 
found eight seconds to be a sat 
istactory time to apply the load 
The precision hardness testing 
machine applies the load gradu 
ally in eight seconds. 

The Hardness Testing Com 
mittee also investigated the ef 
fect of the length of time the 
full load was applied. They found 


that there was a constant increase 





») Y1lVve the applied 


~ 








in depression diameters from five to 
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eighty seconds. Beyond thirty seconds there was a slight flow o 


I 
1 
4 


+} . ] } sis 
but the amount was so small that thirty seconds was recommend: 


standard time to conduct a test. The precision hardness testing ma 
idjusted to apply the fixed load in thirty seconds. 

On routine testing it 1s often necessary to sacrifice accuracy Io! 
The precision machine can be quickly adjusted to give any rate of 
cation and any time of full load applicaation. Once adjusted, thé 
ind time will always be constant and the error will always be cor 

All of the present Brinell machines possess one or more of the fol 

x defects: They do not exert an accurate load, but are subject to « 
loading and unloading. They have no means of controlling the rat 
load application. They have no means of controlling the time the 
load is applied 

The accuracy of the results obtained with the present machir 
dependent upon the design of the machine and the care and the sk 
the operator. 

The precision hardness testing machine overcomes the above def 
and removes the personal equation in making the tests. 

(Continued from Page 460) 
Dirt TECHNIK ELEKTRISCHER MESSGERAETE. Georg Keinath. R. Old 
bourg, Germany, 1928, 3rd completely revised edition 
VoL. I: MEASURING INSTRUMENTS AND ACCESSORIES. Cloth, 62 

Price Postpaid $10.00. 

VoL. I: MEASURING METHObps. Cloth, 424 pages. Price Postpaid $7 
Vots. I & II Together Postpaid $15.00 
REVIEWED BY MAx HARTENHEIM 


Contents Vol. I: General qualities of electrical measuring instr s 
ng instruments—description of the measuring part—recording instruments 
f voltage fa. 
remote ] € 
of time yt path 
1: Rules for valuatior 


istrument transiorme 
bove already are a pe 
niormation t« 


the moving 





instr ment as a 
of different makes 


» also all the most recent adc 








The whol rial is treated with the simplest u 
hat any desired special information can b n 
lix with the rules which give the 
I nternational standard has been agreed upor 
In all, these two books, although written in Ger t yf G in rea 
a never failing source of r y bject related the € 
physical quantity The reviewer was, however, astonished not to find, J 
I well-known hysteresis meter of Ewing once used so widely for the t 


ELEKTRISCHE TEMPERATUR-MESSGERAETE. Georg Keinath. R. Old 
bourg, 1923. Cloth, 275 pages, $4.00 postpaid. 

FEUCHTIGKEITSMESSUNG. Herman Bongards. R. Oldenbourg, 19 
Cloth, 322 pages, $5.00 postpaid. 

DEHNUNGSMESSUNG AM LAUFENDEN RIEMEN. Georg Steinmetz 
Oldenbourg, 1917. Paper, 20 pages, 50c postpaid. 

(Continued on Page 7) 
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The New Unimeter 
(O. C. Rudolph) 


PA reese 1 photometer of the Martens type 


y] constitutes 
that part of the Unimeter, by which the various photomett 
asurements are made 


1 


? 
OLO 


twin prism which produces the two part field of 


n prism according to Wollaston, the latter « using p 


The polarization phot 


] 


YT! ) 
riZa 


the two comparison light beams in vertical orientation to each 


The two light pencils then pass through a Nicol prism and by turn 
the latter about the optical axis, the light pencils become brighter or 
darker according to the law of polarization. The Nicol prism is turned 
to a position at which equality of illumination of the two image 
is obtained. The angular degree of the turning is read from a divi 


tg°a —~ 

















Fig.2 , 


circle. The proportional light value is obtained b 


square of the tangent of the angular degree reading. In order to sim 
plify the use of the photometer, the divided circle of the Unimeter is 
further provided with a scale for the tangent square within the rang 
of the first quadrant of the degree scale 0 
by 10°, see figure 1 


x ting 
\ 4 bALilly’ 


90° extending on either sid 
By this means the proportional light 
be read directly from the scale. As may be seen from the 
measurements can be taken with good accuracy within th 
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range of the division, i.e. from 0-1—1 and especially within tl 
decade between 0.01—1 which covers almost 1/3 of the rat 
() ] 

Above the divided circle of the photometer is the ocular t 
is attached a revolving disc with on open aperture and thre: 
containing colored glasses, i.e. red, green and blue 

For measuring reflection, the Unimeter can be placed on th 


which serves as a measuring and omparison surface. For this 


the foot of the Unimeter is provided with a cutout (A figur 
() 


also a detachable plate of magnesia (B) or an opal glass p 
with magnesia oxide can be used as a comparison field. Fron 
parison field the light passes throu | 
meter. For other measuring methods a special 
(C figure 3) is attached to the instrument. One beam 
into the photometer and the other is reflected four times by 
prisms before entering the photometer. In this case thi 
under examination is placed into the path of light between th 
and third prism (figure 3) for measuring transmission or abso1 
Further, the prism (D) can be interchanged with a specia 
(E) to which is attachable a lens (F) or an opal glass plat (G) 
means of lens (F) the image of a specimen under examinatio1 
lateral to the instrument, is projected into the photometer. Oy; 
plate (G) serves for illumination measurements. The instrum 
be inclined about the horizontal axis and clamped in any desired 
tion for more convenient observation 

Measurements can be made by daylight or in a dark room 


yn device is necessary: any ord 


latter case no special illuminati 
table lamp with a low projecting reflector will serve thé pury 
Changes in intensity of the daylight or in artificial light used for 
mination, have no effect on the reading results. However, distit 


must be made, whether the specimen is colorless or colored. For . 


orless material the free aperture in the revolving disc above th 
piece is used. Colored samples ave measured successively with 
red, green and blue colored glasses, in accordance with the three 
method. However, other color filters may be used to suit special 
quirements 

The Unimeter can be used to great advantage for the accurate n 
urement of: 

(a) Light transmitted or absorbed by clear material like glass, s 








tions etc. of small or large dimensions 





1 


(b) Material of turbid nature as for instance opal glass, ph 
graphic plates, etc 







(c) The transparency of paper, especially tracing paper and pr 






ing paper, and other similar material 
(d) The surface deflection of diffuse or polarized light from pay 
paints, silks and other woven material 








(e) Illumination and intensity of li 
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MoDERN CALORIMETER. Walter P. White. Chemical Catalogue 
Company, New York, N. Y., 1928 Cloth, 194 pages, 94.00 
by Arthur Schroder | f the July f INSTRUMENTS 
MEASUREMENT OF AIR FLow. E. Ower. Chapman © Hall, Ltd., 1928 
( loth. 199 pages, $5 ()() 
by M. Berg Rimbach on 7 11 of August f INSTRI 
THE Microscope. A SIMPLE HANDBOOK. Conrad Bec 


Ltd., 1923. Cloth, 144 pages 

PHE MicroscoPpe. AN ADVANCED HANDBOOK. Conrad Beck 
Beck, Ltd., 1924. Cloth, 23 pages 

Dir GRUNDLAGEN DER DAMPFMESSUNG NACH DEM DIFFERENZDRUCKk 
PRINZIP W. E. Germei R Oldenbourg, 1927 Paper, 60) pages, 
80c postpaid 

ANLEITUNG ZU GENAUEN TECHNISCHEN —TEMPERATURMESSUNGEN. 
O. Knoblauch and K. Hencky. R. Oldenbourg, 1926. Cloth, 174 
pages, $4.00 postpaid 


MATERIALPRUEFUNG UND BAUSTOFFKUNDE FUER DEN MASCHINENBAI 
W. Miller. R. Oldenbourg, 1924. Cloth, 370 pages, $4.00 postpaid 


“Cooperation is not a sentiment t an economic necessity. 
Charles Steinmetz 
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INSTRUMENTS—Industrial and Scientific 
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1. The Standco Model “DM” Megohmet 
2. The “Cajo” Gas Leak Indicator 
Reliance Newspaper Tachometer 
New Frequency Meter 
The Beck Patholog Cal 
New Circular 
Microid Adaptabl 
A New Brinell Microsc 
Meriam Indicating Flow 
10. New Precision Hardness Testing Machine 


11. The New Unimeter 
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Now-—Shadowless Illumination for 
The AKW Wide Field Microscope 


NEW wide field microscope 
A lamp has been designed for 

the complete illumination 
of opaque objects upon the stage 
of a low power microscope. Even 
though the specimen be deep and 
cup like with many irregularities, 
this lamp with its ellipsoidal re-~ 
flecting surfaces, throws light into 
every corner and recess, eliminat- 
ing all shadows. 

This new lamp makes an ideal 
illuminant for the B &€ L AKW 
—5 Microscope which has met 
with such enthusiastic approval as 
a wide field instrument. Because 


of its extremely wide field the 
AKW is suitable for a wide va 
riety of uses. 

By simply rotating the drum, 
three sets of paired objectives can 
be instantly swung into parfocal 
position. The image being neithe: 
inverted nor reversed, the long 
working distance and the ster« 
scopic vision make the AKW par 
ticularly advantageous in dissect 
ing work. 


are an insurpassable combination 
Write for further details about 
them. 


BAUSCH & LOMB OPTICAL COMPANY 


637 ST. PAUL STREET 


ROCHESTER, N.Y 
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Catalogue Library (] 


Check any of the publications you want. Remove the page and send | 
with coupon to INSTRUMENTS. They will be forwarded to you (] 
without cost or obligation. 
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Aviation Instruments 


istrument Comy 


to instrum 
ents for the 


Bausch & Lomb Magazine 
The S ( is { 


September issue of thi 


Bausch 
tra Pair Contes 


Bristol’s Instruments 
ry nteresting jirect i 
ut by the Bristol ( 
Conn., covers thei 


Flow Meters and their Uses 
Bulletin No. 680 of the ( hr Corpora 
llegher Philadel 


manutac 


Instrument Investment News 
The Septem! issu f the Ir 
1 by American Schaeffer 
8 Berry St., Brook 


interesting articles 


nstrume 


Sudenberg Cx 

N . has 

Portable Meters 

Bulletin 502, Rawson 

Co., Cambridge, M ; ver Rawson 

Single and Double Pivot, High Sensitivity 
Meters, Thermo Junctions in Vacuo, etc 


many 


Electrical 


Instrument 


r the 
iss covers the 


Radiation Pyrometers 
Bulletin No. 11 of the Thring Instrument 
Company, 3339 Lancaster Ave., Philadelphia, 
Pa., has just been published 


Successful Operation the Keynote 
Bulletin 328 Esterline-Angus 
Company, Indianapolis, Ind., is an intimate 
Jescription of the procedure in the Ester- 
line-Angus plant, to insure that every in- 
strument, if possible, renders satisfactorily 
the service for which it is purchased 


American Electric Furnaces 

A recent brought out by the 
American Metallurgical Corporation, Bos- 
ton, Mass., covers the various furnaces man- 
ufactured by them 

Baking Instruments 

Catalog Part 900-B of the Taylor Instrument 
Companies, Rochester, N. Y., lists, 
trates and describes the various instruments 
manufactured by them for the 
dustry. 

Bi-Colorimeter 

Pamphlet No 1058 issued by E 
Inc., 60 East 10 St., New York, N. Y 
covers the construction, instructions for use, 
and applications of the Prof. Myers Bi- 
Colorimeter—**Model D."" 


issued by the 


catalogue 


illus- 


baking in- 


Leitz, 


Canning, Packing and Preserving 
Instruments 

lan Dart 

nt ( 

I 
Carboscope 
A. Gallenk 
I ' bury & 


Colorimeter 
The Buerk 


t Ir 
N. Y 
Experimenter 
I September 


Amateur Conder 
Meter Type 443 
Gas Plant Instruments 
Catalog Part ¢ t 
Compar Rochester, N 
lustrates their instruments 
Gas Service Journal 


LY 2 


epartm 

: ju d Gas 
Fuels ( i perties at y Te 
tures; A real 

Hydrometers 
Industrial Hyd: 
Catalog Part 1 
strument Cx 

Hygrometers 
Hygrometers (Wet and Dry Bulb Thermom 
eters) are covered by Catalog Part 130 
issued by the Taylor Instrument Companies, 
Rochester, N  j 

Hardness Testing Hammer 
Steel City ting Laboratory, 5444 14th 
Ave., Detroit, Mich., describes their 
P Hardness ng Hammer 

Heat Flow Meter 
A Heat Flow Meter for determining the 
heat lost through pipe 

leaflet issued by 
ia Street, London, 


mpera 


Type 


insulation is covered 


Trost Brothers, 


S.W.I., Eng 


Lumber Dry Kiln Instruments 
The applications of 
Lumber Dry Kilns are 
Part Five issued by the 
Companies, Rochester, N 


Instruments to 
shown in Catalog 
Taylor Instrument 


Tycos 





INSTRI 


Measurement of Temperatures in 
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Scientific Instruments 
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I tet DMF 29 issued by the F 
lnc., I Mees., ie enti 
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C ontrolling Devices 
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| Abstracts on instruments of interest to 


instrument readers 


[ Current Literature Review 1 
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Condenser Leakage—lIts Detection and Effect on Boiler Water Concentration. 
W C Carmichael, Power, Aug 14, 1928, pp. 267-27 
t ation. test Aj ] 
Coniivedtion Control Scuneies ‘Boiler Pla int Witenes. 
31, 1928, pp. 187-190 
ption of the Hagan control at the Mill St 
( mpany 
Sighting Telescopes for Ordnance and Machine Guns. 
World sept. 1928, pp. 133-134 
‘ tn 
Boiler Plant Instruments Instrument W« 
inufact by Electroflo Met 
I J 
Anraemted Navigation Instruments and Bomb Sights. 
1928, pp. 142 
The ‘ios Torsion Bal. ance. Instrument Wi 
nstrument trat 
Instrument Pneus eae Abbe. rument Wi 
155, 
Briof 
Proeei Thermometers _ Instruments about the Deisel Engines. \ 
So owes ji., rust 1928, pp. 46-48 
R j 
Making ithe Flue Gas Tell. A. C. Sin 
54-56 
UJ f Haves Corp. O: j 
Accelerated Tests of Sipe ‘Protective Coatings Per 
Hickson. Bureau of Standards Journal « 
paper describes tl j, t é che ‘Tia 


Phe difficulty of determining the relative condition of 

titatively determir t 

Methods and leseeninons ee Calibrating Resist: mane e Wire Units (\ erf 
Geraet zur Messdrahteichung). H. Hausr: ind R. V. Freydor 
Aas. 29, 4928, Dp. 1272 

gement th an auxiliary resistar 

f f resistor f l l I I H 

Muhemenen of ime i in Vacuum- ec seaiee scent Senne by Means of an Out- 
side Electrode. (Druckmessung in Vakuumgluehlampen mittels Aussenc 
lektrode.) H. Altertum and H. Ewest. E.T.Z., Aug. 30, 1928, pp. 1303 
1304 
utside 


a hae. — is 
Muaciidient of the Tread Movement of Pneumatic Tires and a Discussion of 
the Probable Relation to Tread Wear. W. Holt and C. M. Cook. Bureau 
of Standards Journal of Rese arch, July 
an observation f th k 
vement of the 


struction and 
ot this trea 
of tread wea 
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SSS 9] >=" S> 22>] — S 


Review of Recent Patents ! 


| Printed copies may be obtained at the cost of 10 cents by addressir t 
the Commissioner of Patents, Washington, D. C. fl 
| 
J 


LSS] |] LSS 29S S— 


REGULATION. John L. Crev ELECTRICAL MEASURING In 
l Ariz assignor by mesne MENT. Robert D. Evans, \ 
The Simplex Equipment Pa., assignor to Westir 
\ 1,681,924 Mfg. ( Pat. N 1,684 
RE CONTRO APPA. ELECTRICAL MEASURING It 
hicag MENT. Paul K l, N | 


reis 








ELECTRIC 


Oracle, A 


( Pat N 
TEMPERATU 

RATUS. Emil T Johansson, ( 

I Pat. N 1,682,227 t 
ELECTRICAI MEASURING INSTRU.- ( Pat. N R4 

MENT. Charles Hilaire Henri Rodanet WATTHOUR METER. Arg 

Ver es, France, assignor t Societe Forest Hills, Pa., assigt 
Ar f Establissments Ed-Jaeger | house Elect. & Mf ( 
at. N 68 2 1,684,149 
DESK PHOTOMETER. Car! MEASURING INSTRUMENT! 
l ehawken, N. J as sberger, Freiburg, ( 
Keuffel and Esser ( Pat. N 


ussignor ¢t Westing! is i 


t 
ROTATING 
W. Keuff sig enis 

t N 1,684,229 
68 28 MEASURING DEVICE. T! 
ELECTRICITY METER. Willi Beusch, Zug East Lynn, Mass 18s 
Switzerland assignor t the firm Land 


Electric Co. Pat. No. 1,68 
FLUID FLOW METER. \\ 
Hamill, Birmingham, I 


Ss 


Zug witzerla I 


Gee A. G 


N 1682.54 
FLOW METER. Clarence A. Dawley, Plait 1,684,316 

field, N. J. Pat. N 1,682,602 ELECTRICAL TESTING. f 
WATER LEVEL INDICATOR. Jacob §S bard, Wyoming N & 

Jacobs, Jersey City, N. J., assignor t Western Electr ( Pat 

T} Bal k Wilcox ( Pat N 7 
84 ELECTRICAL TESTING SYSTEM 
TAT. Ge R. Lawrence, Chicag METHOD. Warret P M 

l Pat. N 1,682,915 Orange, N J., assigr 

PRESSURE, TEMPERATURE AND VOL- Electric Company. Pat. N 
UME INDICATING AND CON. SPEEDOMETER & INDICATOR 
FROLLING MEANS FOR AIR- J. Radke, Marmath, N. | 


1 


HYGROS 
Ill 


» 


CRAFT. Charles §S Hall Oakland 684,68 


Calif. Pat. No. 1,682,961 LIQUID MEASURING APPARATUS 
Freder Maur \ 


OIL & GAS WELL SAND TESTER. Wil k Webl 
liam ©. Harris, Oklahoma City, Okla nean Sydney, N. S. V 
Pat. No. 1,68 at. No. 1,684,78 

INDICATING INSTRUMENT. Hermar ODOMETER. Robert M. § 
Schlaich, Long Island City, N. Y. Pat Ch i N 


No. 1,683,1 
THERMOELECTRIC CONTROL DE- 
VICE. Thomas J. Madigan, Brooklyr ! 
N. Y. Pat. No. 1,683,252 THERMOMETER. Edward B. I 
THERMOSTAT. Herbert Sauvage, (¢ ester, N. Y signor t 


LIQUID LEVEL INDICATOR 
bardet. Par nae Pat. } 


« 


Inc. Pat. No. 1,683,264 19 
INDICATING DEVICE. John E. Mann, PEDOMETER. Robert \ 
Snobomish, Wash. Pat. No. 1,683,907 York, N. Y. Pat. N 


ENGLISH PATENTS 


LIQUID LEVEL INDICATORS. W I VERNIERS. M. A. Borel 4 | 
Hartnell Ftient Yontarlier, 


1, Redcot, Heming Road, Edg Frar 
Middlesex, England. Pat. N 10,473 
$17 SLIDING CALLIPER GAUGES 
tare! 14 Fanl P S+ Fr 
GAS METERS. S. Simpson, Meresyke, Ex sores aS ne 
—— , easiiieatin WEIGHING APPARATUS. M 
Tot Vervaadiging Van S 
THERMOSTATS. A. J. Thomas, 68 Wil Volgens van Berk 
l Walk, Bermondsey and A. A. Stow Andere Werktinger ' ( 
4 Fernchurch St., London, England “Sa gg 8 
Pat. No. 290,4 Holland. Pat. N 


ELECTRIC MEASUREMENTS. W. M Preieniens. J. L. Orchs 
oa aaa Con. He ridge Instrument Co., Lt 
ne Meateet Bue Sin 8 ton Road, Cambridge, M 
gland . 
z RADII | AVERAGING INSTRUM 
ELECTRIC MEASUREMENTS. E. C. R Electroflo Meters Co., Ltd., A 
Marks, 57 Lincoln's Inn Fields, Lor Park Royal, London, Engl 
ion, England. Pat. No. 290,445 290,511 
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Mechanical and Physical Properties of Timbers. Forest Products Research, De 
partment ol Scientific and Industrial Research. Project 1 
the chief items in the program of the Forest Products R 





i ir t { 
xf | f tl il 
1 r. Ia ti ectior st 
s it I A I 
. | 1 TI 
glossary of techr ter 
Electrodynamometer with Practically Uniform Scale (Elektrodynamometer mit 
tast aaa geteilter skale). Bubert, E.T.Z., Aug. 30, 1928, p 
1304 
Ay yore for tationaryv < ] f | f ter I Its ir f liv fr ot 
pr il v < seer l H 


The Spot ) Light Sanding <a for Galvanometers. T. Townsend Smith 
J Opt Soc., Aug 1928, pp 155-161 
n of device giver M.B.R 
The Piemmadioace of the Resolving Power of a Photographic Material on the 
Wave Length of Light. O. Sandvik and G. Silberstein. J]. Opt. Soc., Aug 
1928, pp. 107-115 


gives the results of a prelir ry ex 
ivit power on the wave lengtl 
M B.R 


A Model to Illustrate the Operation of the Foucault Pendulum. F. Wright and 
F. Schloer JI Opt. Soc., Aug. 1928, pp. 119-126 


nstruction of a odel t I] trat th ratior Se k t | ! t the N 
Academy of Sc -s, Wast ngton, D. (¢ lescribed.—M.B.R 
» Adjenaihe i aiieile at. B Noyes, Jr. Jl. Opt. Soc., Aug. 1928, pp. 127-13 
e construction I in therr tat ¢ ntrol 1 laborator tl I € is J 
M B. R 


A Vacuum Grating Spectrograph for Ultraviolet and Soft X-Rays. J. Theband. 
Jl. Opt. Soc., Aug. 1928, pp. 145-154 


4 im grat spec N } A 
I M.B.R 
The Primordial Coefficients of Asymetrical Lenses. T. Smith. Jl. Opt. Soc 
1927-1928, No 4, pp 167 178 
An ensily calculebl ot aiaaen wane 
f asy 1 ler f 
I juatior 
function, tl f I 
between tli 


The Instrument Maker—A Need for Wider Technical Education. P. S. Wilde 
Instrument World, August 1928, p. 201 


—.- 
Instrument Pioneers—Sir William Herschel, 1738-1819. Instrument World 


August 1928, p. 123 
A brief biography M.B.R 
Some Applications of Spectrophotometric Methods to Baking Problems. Eva 
Stephens and + e Child. Cereal Chemistry, July 1928, pp. 256-268. 
Results are given.—M.B 
Report of Committee on Standardization of Experimental Baking Test. M. J 
Blish. Cereal Chemistry, July 1928, pp. 277-300 


Results obtained with test are giver M.B.R 
Hardness Testing. H. M. German. Trans. A.S.S.T., Sept. 1928, pp. 343-354 

I paper presents son { the r r id pert to Brinell, | | , } 

s testing. Charts show parative hardr | f Brinell th Rock C, Rockwell F 
nd scler: scope; and i f descriptior t th \ 

given 
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KRANWAAGE MIT SEILGEWICHTSAUS WIDERST ig sete RMOMETER 
GLEICH UND _  SPERRVORRICH a ee { 


TUNG. Demag, A. G. und Dr. ¢ nw. Dar. No. 4 
Weber, Duisber Germat Pat. N ELEKTRISCHES THERMOMET! 
455 ,65¢ WETTERFESTER EINFUI 
INTERFERENZSPEKTROSKOP. Dr. I DER ANSCHLUSS u ITI 
Gehrceke, Berlin-Lichterfeld i Dp Hartman & Braun, A 
Ernst Lau, Berlin, Germany. Pat. N 4. M., Germany. Pat. No. 4 
455 MESSGERAET ZUR BESTIMMUD 
VORRICHTUNG ZUM MESSEN VON WAERMI ‘sae sta: . HS Dt R 
TRE IB U ND Kt PPE LST. ANGI N. A. | ~ RG. ie 
Be Gert Pat. N P; No. 456.24 
DREHW. AGE. ite Crea BS Deg PAR ABELZI IC HN! R. F. H 
l ho nam, Germany Pat N RI Pat 
AUGI NRE FRAKTOMI TER. Opt GR A VITATIONSMI SSER ZUR 
Werke G. Rodenstock, M hen, G SUNG DES VERTIKALEN 
ny. Pat. No. 456,1 RNTEN DER EROSCHWERI 
AUGENREFRAKTOMETER, Optiscl Sch ; 
Werke G. Rodenst Mu I G , 
ny. Pat. No. 45¢ INTE GRIE RVORRIC HTUNG 
MESSINSTRUMENT ZUM FESTSTELLEN nyn Intégr | 


DES SPHAEROMETERWERTS OP No. 456,38 
rISCHER GLAESER. W. Goeh1 FLUESSIGKEITSMESSER MI 1 
Berlin, Germany. Pat. No. 456,21 MESSGEFAESSEN. = § 
VORRICHTUNG ZUM ANZEIGEN DER Les s—Perret, France. | 
FUELLHOHE VON SCHUETTGUT Me, 
IN GESCHLOSSENEN BEHAELTERN LINSEN-SYSTEM AUS _ MINDES 
Steinle und Hartung G. m. b. H VIER DURCH LUFTABSTAND 
Quedlinburg, Germany. Pat. No. 4 EINANDER GETRI NNTEN Gi 
4 ERN. Paul Rudolp! 
AUGENREFRAKTOMETER. 0 p | Goerlitz, Ger P 
Werke G. Rodenstock, Muenchen, Ger OPTISCHES PYROMETER “MII 
Pat. No 6,48 GLUEHLAMPE ALS VERGLEICI 
DRUCKMESSER MIT SIGNALLAMPE. R SLICHTQUELLE. R. H 
Bussien, Berlin-W I Gert y ( nar Pat. N 4 
Pat. No. 456,384 VORRICHTUNG ZUM NACHPRUE! 
MESSCHIEBER FUER RADSATZMESS UND ANZEIGEN DES DRUCKS 
BAENKE. Henschel & Sohn, Kassel UNTER DEM EIN FLUESSIGES On 
Pat. N ER GASFOERMIGES MITTEL IN 
REGISTRIERTHI ODOLIT. Ferdinand S EINEM LEITUNGSNETZ K RE IS 
G and Hane v. Karabetz, Bud t Societe Anonyme des A 
Hungary. Pat. N 7 Malivert, Par I | 
FESTKOE eRPER THERMOME TER Z 837 
Iko A. G., Berlin-Zehlendorf, Ger VERFAHREN ZUR BESTIMMUNG 
any. Pat. No. 456,704 WASSERGEHALTES IN KAE S|! 
OPTISCHE R TORSIONSME SSE R FUER QUARK UND AEHNLIC HEN FESTEN 
WELLEN. T. Aoki, Tokio, Japan. Pat STOFFEN. C. Hack 
No. 456,7 Dor Germany. Pat. N 
FLUESSIGKEITSMANOMETER. P.  Oll DICHTUNG ZWISCHEN ZAEHLWERKS 
ragge, Kamer imm, Germany. Pat UND FLUEGELRADRAUM BEI FE! 
No. 456,706 NEM _ WASSERMESSER TROCKEN 
ELEKTRISCHER PRAEZISIONS DEH- LAEUFI R. Wa 
NUNGSFERNMI SSER. R.  Siemant And }.M.B S 
Bremen, G P N 456,708 rea a N. 
VACUUMME SSGERAET. NACH MAC DRI HW AAGE NAC H EOI TVOES 
LEOD. C. Weintraub, Paris Frat Kil Freil 
Pat. No. 457,01¢ Pat re ¢ 
PRUEFSTAND FUER RADSAETZE. Hi KLEMMBACKI NBEFESTIGU NG MIT 
schel & Sohn, G.M B.H., Kassel, Ger GENAU FESTLEGBARER EINSPANN 
many. Pat. Nc. 457,372. _ STELLE FUER DUENNE DRAEFH1 
MASCHINE ZUM MESSEN VON ODGL, BEI MESSINSTRUMENTEN 
HAEUTEN, LEDER, ODGL. A. | Johann’ Koenigsberger, Fi 
Foster and» C. J. Matthews, Philadel aE ae a Pr 
_Phia, Pa. Pat. No. 457,473. _ HALBAU TOMATISCHEI SCHALTVOR 
MESSUNG DER DURCHFLUSSMENGI RICHTUNG ZUM AUFGEHEN VON 
FLUESSIGER ODER GASFORMIGER ZUSATZGEWICHTEN AUF DERSEI! 
MADSEN. Schurz, Wien, Austria BEN SEITE, ABER IN VERSCHII 
at. No. 457,373 DENEN ABSTAENDEN VON DER 
SELBSTTAETIGER ZULAUFREGLER BEI veacecemenan ay WAAGED 
SELBSTTAETIGEN WAAGEN. He: BALKENS. avhincé Cioes Ret 
neser Maschinenfabrik ( Reuther and inv. Pat. N 452 ” 
Reisert, Meng — f, Sieg, Ger PACKVORRICHTUNG AN SELBSTTA 
WINKEL UND RICHTU NGSMESSER. K = a oo ot es — 4: 
von Lendvay, Bu st, Hungary Pat M.B.H., ir Hennef 5 


N 457.728 Pat N 452 43 
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Facts and Principles Concerning Steel and Heat Treatment. H. B. Knowlton 
Trans AGS. 1 Sept 1928, pp 415-434 
the first of a set f articles ot t treat 


j 


{ 


Determining Fusion Temperatures of Materials. Power Pt. Engg., Aug. 1, 1928, 

pp 823-824 

trical method is descril ng an optical pyrometer.—M.B.R 

Small Plant Keeps Records in Simple Manner. J. O. Benefiel, Power Pt. Engg., 

Aug. 1, 1928, pp. 836-837 
t Jj and r I pt are briefly d M.B.R 

Analysis of Bauxite and of Refractories of High Alumina Content. G. E. F 

Lundell and J. I. Hoffman. Bureau of Standards Journal of Research, 

July 1928, pp. 91-104 


k 


, \ I 
h I) t it f 
| ve 
{f 54.84 a 
B 
N ( AloO ie res t 
1 Ls 
Tt ‘ 
Ay , 
sO AloO PoOs ( ( VeO I O riO ZrOo, CaO 
Alo) | } * 
I Alo FeoO no 
VoO NHyOH., | t FeosO hiO 
) ] PoO j 


Knowledge of Bearing Temperatures Aids Efficient Lubrication. H. L. Kauffman 
f y ty on bearing t enrex al n. Ir eae { ‘ ‘ring te ra 
J precautions t their irement giver M.B.R 
Procedure for Simplified Testing. G. D. Johnson. Heat Treating and Forging, 
August 1928, pp. 870-874 
‘ the 1 It f was +) dennis 
Photography Through the Microscope. E. P. Wightman and A. Trivelli. Amer 
Annual Phot., 1928, pp. 170-186 


4 


Interferometer Measurements of Wave Lengths in the Vacuum Arc Spectre of 
Titanium and other Elements. C. C. Kiess. Bureau of Standards Journal 


of Research, pp. 75-90 

length determinations by means of the Fabry-Perot terter ter have been made for the 

ene taniur More thar lir } " 5 1 between 6743 A 
1A ] } { ¢} | t f 7 t ex 

f ty js 1 [ tI 

4 A es a 

r tt I 
} } f I f lat vith 
ved wave lengths indicat that lifteres I Ik xists bet n the red and violet re- 
In addition to titar me wave lengths were measured f per, calcium, barium 


ther elements 

Modern Control Valves for Evaporating Systems. G. Helger. Power, Aug. 7, 
1928, pp. 232-235 

Abstract of paper presented before the Sprir Meeting of t Amer n§ ty of Refrigerating 
gineers, Detroit, June 5, 1928 
Several types are described and jillustrated—-M.B.R 
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The Pyro Radiation Pyrometer 


For Iron and Steel Plants, Coke and Gas Plants, Ceramic Plants, } 
Ferrous Smelting, Builer Plants, etc. 

THE PYROMETER INSTRUMENT COMPANY 

50 HOWARD STREET NEW YORK, N 








DON'T GUESS! TEST! 
Use 
STANDCO Ohmers, Megohmers, Ground-Ohmers, Tachomet 
Tachoscopes, Speed Indicators 
HERMAN H. STICHT & COMPANY 
21 Park Row New York, N. Y. 











Portland Meters and Counters 


For Rugged Heavy Duty 
Measuring and Counting 


Remarkable Accuracy and Endurance 


ADDE & COMPANY, Portland, Maine | 






















THAN A SLIDE RULE. 
Otis King’s Culcutator 

A new rument with spiral scales that does 

work of a slide rule 66” long. All the 

lip sti with exact readings t 4 or 

Used for multiplication livision, fractional ar 
mal conversions proportions ratios, 
E o use than a slide rule Lasts life 
PRICE $10.00—SENT C. O D IF DESIR 

A. S. ALOE CO., 1823 Olive St., St. Louis, Mo 






asier t 
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SPECIFICATIONS DEVELOPED 
INDUSTRIAL + SCIENTIFIC 


C. W. PETERSON, 6243 Wentworth Ave., Chicago, III. 


Formerly of the University of Chicago 


| 
| 








“FENNEL” 


LEVELS, TRANSITS & TACHEOMETERS 


are Surveying Instruments of highest Precision 
‘rite for Catalogues to 


OTTO FENNEL SONS, Kassel, 85, Germany 






















All Types of Suitable for every 


Kind of He: 
Switchboard and Duty Test ond 


Portable Meters METERS Laboratory work. 


Hoyt Electrical Instrument Works, 857 Boylston St., Boston, Mass 
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Make Insulation Resistance Tests. H. Stathord. Power, A 28, pp. 238 


240, 


bsolute Methods in Reflectometry. H. J. Nicholas. Bureau : jJards Journal 


f Research, July 1928, pp. 29 73 


ttl Ka ] ‘ 
f I 
i { ’ 
) 
I 
Some Facts about Frequency Measurement. \W. A. Morriso: Bell Lat Rex 
Aug 1928, pp. 385-388 
fly { M.B.I 
Resez chen on ‘Springs Torsion: il Fatigue Tests on Spring Steels. Engineerit 
Research, Dep irt f Scientiti and | dustrial Resear Ope ial Rep rt 
No. 9 
rt ontin tl 
Dey ‘ S | I 
{ t | 
Scie 
Th 
n tt I 
ly re 


The Sterescope. R. S. Clay. Trans. of the Opt. Soc., 1927-28, No. 4, pp 
1 166 


h f { 





Russia an | Setaenns | in Me: isurement of Sinton ‘| Radio: activity. Oil Engg 
Technology, July 1928, pp. 192 

Experiments briefly mentioned 
Experiments Relating to the Results of Horizontal Faulting. R. W. Brown. Oil 
Engg. & Technology, July 1928, pp. 193-195 
1 


eriments made with models are describe 


A Note on Methods of Rapidly Adjusting a Radio Frequency Oscillator is 


small steps of Frequency. J. K. Clapp, Jl. Opt. Soc., Aug. 1928. pp 
132-137. 
and rapid methods for adjusting the frequency of a radio ft ncy lator in small 
ural methods are described. By f the nth hart c of radio freq 

the me of frequency may be 1 l/n t cony t fix frequency ich 

f a tuning fork. By elaboration of tl ent the t y be ide t th 


Sadana shoted, where n I r of tor employed 
An End Measure Method | to rsa ore anata (Eine Endmassmethode 
zur Messung lichter Weiten.) G. Dimmer Messtechnik, July 22, 1928 
pp. 181-183 


ilties of internal measurement The inadequacy of the various met Is. Method then 


A Measurement of Radiation at about 5 Mu. K. Gould. Jl. Opt. Soc., Sept 
1928. pp. 198-206 





S paper is an exposit f I 1 ay tus i P I 
surements of radiation from a black body at about 3 C, by ins of a linear thermopile 
M.B.R 

An Improved Rosa Curve Tracer. N. Bonn, JI. Opt. Soc., Sept. 1928. pp. 207 
223 
Describes improvements made on the original Rosa Curve Tracer M.B.R 


Free Fall ene Newton’s Sec ond Law of Motion. P. L. Tea, Jl. Opt. Soc 
Aug. 1928, pp. 138-144 


8 paper describes a new piece of apparatus for obtaining an a rate table ~ time and 


T! 
jistance of a freely falling body; by the use of counters weights, “the devise serves as an accurate 
Atwood machine to check Newton's Second Law of Motion 
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t Buyers’ Guide 
Instruments and accessories used for measurement, inspection or 
control in the industries and sciences. 


(eo ee SSS SESE SSE) 


If you are unable to find what you require in the Buying Sectior 


struments—Industrial and Scientific fill in the form on page 


5 


will obtain full particulars for you without charge. Give com 


formation of requirements. 


ALIDADES 
A. S. Aloe Co 
Otto Fennel Sons 


ALTIMETERS 


Taylor Instrument Companies 


AMMETERS 
Indicating 
Hoyt Electrical Instrument Works 
Rawson Electrical Instrument Company 
Recording 
Bristol Company 
ANEMOMETERS 


Taylor Instrument Companies 
BALANCES 
BAROMETERS 


Aneroid Mercurial, Recording 
Colonial Supply Company 
Taylor Instrument Companies 


BRAKE TESTING METER 


CARBON DIOXIDE METERS 
Tagliabue Mtg. Co., C. J 


CARBON MONOXIDE METERS 
Tagliabue Mtg. Co., C. J 


COLORIMETERS 
Tagliabue Mfg. Co., C. J 


remy i a 
S. Aloe Company 
dh Fennel Sons 
Taylor Instrument Companies 


CONSTRUCTION OF SPECIAL INSTRU.- 
MENTS 
Peterson, C. W. 


COMPARATORS 
Federal Products Corp 


CONTOUR MEASURING PROJECTOR 
Bausch & Lomb Optical Company 
CONTROLS, AUTOMATIC 
Air Conditioning 
Float 
American Radiator Company 
Motor 
American Radiator Company 
Pressure & Vacuum 
American Radiator Company 
Bristol Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


ometer 

Bristol Company 
Taylor Instrument Company 
Wileon-Maeulen Company 





Refrigeration 
American Radiator Company 
Temperature 
American Radiator Company 
Bristol Company 
Tagliabue Mfg. Co., ¢ J 
Taylor Instrument Companies 
Wilson-Maeulen Company, I: 
Thermometer 
Bristol Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Wilson-Maeulen Company, In 
Thermostat 
American Radiator Company 
Bristol Company 
Taylor Instrument Comy 
Unit Hlestee 
American Radiator Company 
Valve—Motor Operated 
American Radiator Company 
Bristol Company 
Taylor Instrument Companies 
Water Level 
American Radiator Company 
Bristol Company 
COUNTERS 
Revolution 
Adde Company 
Barbour Stockwell Company 
Bristol Company 
Stroke 
Adde Company 
Bristol Company 


DEMAND METERS—see Meters 
DIVIDING HEAD 
Optical 
Bausch & Lomb Optical ( 
DRAFT GAUGES—see Gauges 
ENGINE INDICATORS 


FLASH POINT TESTERS 
Tagliabue Mfg. Co., C. J 


FLOW METERS—see Meters 
FLUXMETERS 


Rawson Electrical Instrument ( 


FREQUENCY METERS 
Recording 
Bristol Company 


GAS ANALYTICAL METERS 
Chemical 
Tagliabue Mfg. Co., C. J 
GAS LEAK INDICATORS 
Colonial Supply Company 
Taylor Instrument Companies 


— 
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The Ballistic Method of Ionization Measurement with a Quadrant Electro- 
meter. JI Opt Soc ‘ Sept 1928, pp 248-253 
| n electr ter, for mea 





stic of a I r zatior nt tr xr . 4 
leter it : ] r aft 
nr t hall t t ‘ 
I l 
s sav t k I 
+} id (1) ee al { 
) ¥ t for | (3) 
1, nd \ (4) (4) t 
' : 
) | t { ) at 
, pr t 
4 c nd ] t t t t t th 
l:tic method ¢ 
For lat flect res of 
from linearit but t t ' t tr 


t r ] 


Recombination of Ions in the Chamber of an X-ray Spectrometer. D. Webster 


& R. Yeatman. JI. Opt. Soc., Sept. 1928, pp. 254-259 
ially assumed that for rat parisor ee ‘ . , v 
t chamber must | ff os l a fra 
total number f¢ ] t I " 
that under proper I t total 1 ber 
r any loss up ] W [ accurate 
f ionizat t h 4 e tl 
1 ¢t } ] fract 
if t curr f ibl ar 
by other obser l t I " 
I tion bet I t st 
1 best with faint ray r xl tr \ t er fa t 
‘i down. and therefore ti bouts ; pee ‘ + ordinaee sce 
surement 


An Apparatus for the Measurement of Radiation Intensity over a Wide Range 
of Wave Lengths. O. Glasser and V. B. Seitz, Jl. Opt. S Sept. 1928, 
pp. 240-247 


4 ratus for measuring radiation int t t le 1 f t Jescribed 

eatne consists of ¢ part (1) ndenser anak 2 ‘ hamber is 
J (2) a t I t 
with the el tta h it 

j {1 placed with it t j 

place 
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The Vibrations of Tuning-Forks. E. A. Harrington, Jl. Opt. Soc., Sept. 1928, 


pp. 224-239 
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verted into sound 
The Heat Conductivity of Gas Mixtures. (Ueber die Waermeleitfachigkeit von 
Gasgemischen.) H. Gauess & H. Schmick Wiss, Veroeffentlichungen 
aus dem Siemens Konzerns VII Vol., 1 Part. pp. 202-224 
his article takes up the meth f measurement, results with var are mentioned, 


surement t 


Investigations on Diaphragms (Untersuchungen an Diaphragmen) Kust Illig 
& N. Schoenfeldt. Wiss. Veroeffentlichungen aus dem Siemens Konzerns, 
VII Vol., 1 Part, pp. 294-300 
article gives the results determined with a rf r f natural diaphragms, and artificial 
phragms. The results are discussed 
New Apparatus to determine Electro-Endosmos (Neuer Apparat zur Bestim 
mung der Elektroendosmose.) N. Schoenfeldt Wiss. Veroeffentlichunger 
aus dem Siemens Konzerns, VII Vol., 1 Part, pp. 301-303 
paratus is described in this articl hia} ae Aa Situs 
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, Apparatus for Continuous Gas Analysis. Ernst C. White. Jl. Amer. C 
Soc., Aug. 1928, pp. 2148-2153 
is described for th nt 
cal conductivity of s 
l rat M. E. H 


Vacuum Calorimeter. W. M. Latimer and B. S. Greensfelder. J] Amer. Chem 
Aug. 1928, pp. 2203-4 
slorimeter table for 1 
to room temperatur Jescribed. S ilso Latimer and Hoer I Jar 
M. E. H 
4 Simplified Method of Differential Potentiometric Titration. N. F. Hall, M 
\. Jensen and S. A. Baeckstrom. Jl. Amer. Chem. Soc., Aug. 1928, 1 
2217 
} easily made double electrode for differential potentiometric titrat M. E. H 
McBi 1in- Bakr Balance for Seviioe of Venels by ‘flume ad Film Materials. 
P. T. Newsome. Ind pial Chem., hives 1928, p.827 
z fiber spring balar ft i the n of \ ich 
S also Jl. Amer. Ch S 48, 69 (1926) M. I YW 
Chipping and Abrasion Tests for Paint C oatings on Metal. A. D. Camp. In 
Engg. Chem., Aug 1928, Pp. 851 852 
I on tes : made by ceter t er rev f r 
rading Si salted ure I ¥ r ee nt fils M. E. H 
Macing for Testing Rubber Foudeacta l sed to Absorb \ Jibration. Franz D. Ab 
bott. Ind. Engg. Chem., Aug. 1928, pp. 853-857 


for studying the effect of flexing rubber under 
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machine in the a shock su rs 1otor support 1 ot ber 
vibration, or J flexur 1—M.E.H 


Jelly. Strength icsuemnnate of Fruit Jellies hie the [ Ginww cr. Carl R 
Fellers and Francis P. Griffiths. Ind. Engg. Chem., Aug. 1928, pp. 857 





859 
he Bloom gelometer is modified to adapt the instrument to the testing of fruit jellies M.E.H 
Coal Conductivity Cell. Eric Sinkinson. Ind. Engg. Chem., Aug. 1928, pp 
862-865 
The ohmic resistance of powdered coal can be measured with a fair deg y by u 
lly designed cell described in circuit with a Wheatstone brid A tical stud f th 
he method of using it has been Jucted Jet I l i 
M. E. H 


Inspection Methods and their Application. F. H. Colvin. Amer. Mach., Aug 
30, 1928, pp. 343-346 
article describes the practices in vari¢ 
rods is done, and the methods of check th 


ng ne lel l 
A : Mew Method for the Calorimetric eseiaaiaatiinn: of in ill Qu. intities of Anti- 
mony and their Separation from Tin. 5S. G. Clarke. Analyst, July 1928 


PP. ag 379 
I 8 describe d 1 method for the determination of tl 
a itimony by Reinscl I tior M.B.R 
The Beggs Deformeter. Engg.., July 3.3 928, pp. 31-35 
for determin mome stresse ir plicat 
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Ramsden Reflex Microgr raph. Engg., July 13, 19 28, Pp. 42-44 
t micr ndustrial pr | ill ted 4M W 


\ Null Method ine Ticssstalicines “ep Field lideenslioe. C. T. Lane. Jl. Scient 
Insts., July 1928, pp. 214-216 


th by: describe 1 for th irate measurement of 
standard l coil. This gives 


2 autho 1s M B R. 
leans Methods and Their Application. F. H. Colven. Amer. Mach., August 
2, — pp. 183-186 
ised Caterpillar Tractor Peoria, III 
» heat . Adapt the 8 ame to Low-C urrent Investigations. S. Wal 
lorf. Jl. A. I. E. E., August 1928, pp. 594-59 
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On the Reflexion property of Coal between room temperature and 1500° C. 

(Ueber das Reflexionsvermaegen von Kohle zwischen Zimmertemperator 

nd 1500°C.) os Warmuth Wiss Veroeffentlichungen des Siemens 

Konzerns. VII Vol., I Part PP 307-320 

I Its of the investigat are ve 

Wear Tests with Metals on a eoneade paper strip. (Verschleissversuche mit 

metallen auf bewegtem Papierband) W. Manksch. Wiss Veroeffent 
ichungen des Siemens Konz 2erns, VII Vol., 1 Part, pp. 335-342 

hine used is described ar the 1 t { the nvestigatior I giver 

The Disappearing Filament Optical Precenner (Das Gluehfadenpyrometer) H 

Miething Messtechnik, July 22, 1928. pp. 175-181 


of the Siemens and Halske Optical Pyr eter tl | 1 red and smoked glasses 
vith 2 tin linear niar I t j r ca t { t g th en 
the black 


Recording Geeeet Meter or ‘Sioaelais Meter with Recording Maximum Load 
Indicator. (Schreibende Leistungsmesser oder Elektrezitaetszaehler mit 
schreibendem Hoechstlastzeiger.) W. Fuhrmann. Messtechnik, August 22, 





1928, pp. 201-209 
rds witl x sive | j riat s, Importar t princiy { actin the 
ee Shel "De scription of 
The Float and Sink rents to Dietetnalne the Organic Mixture Particles of Hard 
Coal (Das Schwimm-und Linkverfahren zur Bestimmung der ot ganischen 
Gemengteile der Steis kohle). R. Kattwinkel. Messtechnik, Aug. 22, 1928 
pp 209-212 


able apparatus f 


A ‘ten Hand Tidieianater with ened Adjustable Scale Ranges (Ein nenes 
Hand Tachometer mit mehreren, beliebig einstellbaren Messbereichen) 
l 


F. Ninnelt. Messtechnik, Aug. 22, 1928, pp. 21 15 
tion counting by mear f hand tachor . I ‘ A P tished by 
nstrument. A r vand tachor I { ed 

Photography at he Carnegie Institution. Camera, May 1928, pp. 293-294 


Saas Inieleosicn.--Kadsh Ree Lebo. Abe. Bull., Aug. 1928 
Ree thcrs onsale of the Li ac Hemen Bye. L. R. Redway. Amer. Phot., June 
1928, pp. 328-331 
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tions the eye are r ssary filt x 
h Res ‘Labs At Bull., A ) 
Photographing of Sound Waves. Camera, May 1928, pp. 291-292 
means of tl Phos Kodak | A 


Aug 1928 
Standardization of X-Ray Dosage. H. Behnken and R. Jaeger. Radiology, April 
1928, pp. 275-279 
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standa | ' xX 7 1 \ } ’ ’ | tr 
change in the dist pecified in Solomon's definit Kodak Res. | 
Demonsietion of the Standardization of the oer Ray apo O. Glasser, 
U. V Portm: inn and V . Seitz z ac adio , April 1928, pp. 284-291 
1¢ t 
har Siadine nd dat nd ill f j g 
EMME Bes, Lake. Abs. Bull, Aug. 192% 
On Cuniee: Wave Mica Plates. Rabinovitch. Comp. rend., May 21, 1928, pp 
1432-1433. 
ee Of the method duc to Chaumont for #1 Siatiien: of, mentees er 
‘iT r t lat 
1 f pla 8 
length.—Kodak Res. Labs. Abs. Bull., A 


On the Measurement of the Brightness of Diffuse Surfaces. A Blondel. Comp 
rend., June 4, 1928, pp. 1487-1491 
ndary standard and it ise for the f tometry of diff rf t ribed after 


ission of the c. g. s. units pf illuminat Kodak Research Labs. Abs. Bull., A 
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The Business Manager’s Page 


Each month the Business Manager will have a message on this page 
I 
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To the Instrument Companies: 


The “‘Whispering Campaign” 
OLITICAL candidates are not the only ones subjected to 
slander. The “whispering campaign” is also now being 
representatives of. various publications, confidentially pointing 
their competitive publication does not do as good a job for the advert 
do. To be sure such “whispering” is not sanctioned by the publicati 
ments just as in the political situation the National Committees for 
tial candidates do not approve the work of the whisperers 
The important points which should govern your decision as t 
mediums you will use during 1929 are 
I. What has the publication done in the past 
I]. What does it propose to do in the future 
Since January, 1928, INSTRUMENTS has the following accomplishments 
its credit: 
1. A staff of specialists of international reputation has been asser 
as advisers of the editor 
2. Articles have been printed, which have indirectly reacted to th¢ 
the American instrument industry as they have brought about a gr 
ciation for instruments, their uses and applications in this country 
3. The new developments of the instrument companies have bee 


1 
thr ¢ th th 


in a special section have proven a real benefit to both 


+ 


manufacturer. 

4. The Information Section has furnished information on source: 
to over 300 readers 

5. The Catalogue Library has listed all new literature published by 
ment companies and has transmitted to the companies over 2500 r 
such literature 

6. The Current Literature Review has reviewed the domestic and 
periodicals and listed articles covering instruments, measurements, 11 
and control. Photostat service was also rendered 

7. The Patent Review has listed all patents on this important field 
the United States, England and Germany 

8. Up to August, 1928, 1,829 subscriptions had been received wit 
subscription campaign or subscription solicitors 
What INSTRUMENTS proposes to do during 1929: 

1. To continue the work listed above and extend it materially 

2. To publish our First Anniversary Issue in January, 1929, revi 
instrument development made during 1928 

3. To publish a list of books on instruments, measurement, inspé 
control, and assemble these in the Carnegie Library of Pittsburgh. \ 
object in view, an arrangement has been made with Mr. E. H. M 
Technology Librarian, which assures the most complete collection 
periodicals and catalogues on the important field being available in Pittst 

4. To publish an instrument index of the instrument companies 

5. To undertake a co-operative advertising campaign for American 11 
companies. 

6. To co-operate with all interested in promoting the more extens 
instruments in industry 

We suggest that you give serious consideration to INSTRUMENTS 
1929 schedule, and by using its advertising page f 
contact, which cannot be obtained by any one otl 
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Electrical Energy. 
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See Other Side 

















Fill in the names of men holding the following positions in 
pany. You will be doing them a service as they will be int 
receiving this periodical regularly. 

Works Manager 
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Below are standard file cards, which the editor believes will be a valuable asset t 
1 personally. These cards will be bound in each issue of Instruments and will cover 
tinal articles contained in that issue. The color of the card and ink to be used 
shown here. This will facilitate distinguishing the INSTRUMENTS FILE CARDS 
2 others with which they might be consolidated. 

The editor suggests that these cards be carefully cut out immediately on receipt of 
INSTRUMENTS and filed in your desk or in a file box on top of your desk. You will 
en have within easy reach an index of instrument information of incalculable value 
The card is arranged with a space for classification subject or number at the toy 

iggestions as to classifications for the cards below are: 


INSTRUMENT PIONEERS 
STEAM METER 








UMENT PIONEERS—Morris M. TITTERINGTON (1891-1928) 


INSTRUMENTS, Vol. 1, No. 10, October 1928, pp. 433-434, 1 fig 


hy. 
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I biogray 





























TURBINE” STEAM METER 


IOHN M. HODGSON, M. Inst. Mech. 
5 pp. 435-438, 3 figs. 
n of meter mentioned. Meter br 


jssed: mainten » 108s ol | 





MEASUREMENT OF TEMPERATURE 


RICHARD RIMBACH, Instruments, Vo 


rtance of temperature measurement brief 
a classification of industrial temperature m 
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l, No. 10, 








THE RADIATION PYROMETER 
MAX HARTENHEIM, Instruments, Vol 


\ brief discussion of radiation pyrometer 
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10, Ox tobe 
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tuations of temperature in the transformer 
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Getting more efficieng... 
control of electrical powe 
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The constantly increasing ap plic: ition of electrical power thr 


opens an ever widening field for the practice of wort! bwhile ; 


Time and again it has been demonst 
The Most Extensive Line dreds, and even thousands of dollars 
of Recording, Indicating saved by instituting the “check-up 
and Controlling Equip- method of determining the operatir 
ment for the Industries, generating equipment and for cor 
including: veys in the manufacturing plant 


Pressure and Vacuum Gauges; - 
Liquid Level Gauges; Electrical intimate contact with conditions whi 
— hy ee, neg in no other way—amount of curren 
cording rmometers; Indica 
ing and Recording Pyrometers; : 
Recording Psychrometers; Re- on incoming feeder lines to factorie 
Gatehes Vole Lem 1 dred and one other current factors 
oltmeters, illi- ‘ 1 

a . ' » inmost es 
Voltmeters, Ammeters, Milli- recorded on the instrument chart 
Ammeters, Shunt Ammeters, load fluctuations which may occur 
beh mag rior a si and night are revealed, together with 
ers); echanica otion Re- ; 

° . > nt t ) >T) Oo 
corders; Electrical Operation extent of happening ; 
Recorders; Indicating and Re- Such records actug? the careful 
cording Tachometers; Engine ciencies, and enable those in charge 
Counters; Revolution Count- | j 
. 7 te , 
ers; Averaging Instruments; o accurately ene oad 
Snpeeune Clocks. og equip- about the most effective power consumpt 
ment for automatically control- : : P P 
ling Temperature, Pressure Simply and sturdily constructed, Brist 
ssure, 

Liquid Level, Liquid Flow, strumer are inherently suited to 
etc.; together with Motor Op- and will ‘perhanm satisfactorily for years 
erated and Solenoid Controller f d ad ada 
Valves, and Control Panels of care and adjustment 


In such capacity Bristol's Recording 


ages on distribution feeder lines 
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